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Mining Village, Showing Tipple and Miners’ Cottages. 


Coal Mine in Connection with Coke Ovens, 


Mine Batrance on Side of Hill. 


Blectric Coal-Cutter. 


Tipple Loading Three Cars at Once. Blectric Coal-Mining Machine at Work, 
MODERN SOFT COAL MINING _ AND HANDLING.—(See page 374.] 
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EW YORK, SATURDAY, DECEMBER 15, 1900 


REPORT OF THE ISTHMIAN CANAL COMMISSION, 


The preliminary report of the Isthmwian Canal Com 
missior transmitted to Congress by the Presi 
dent, would seem, on the face of it, to be somewhat 
self-contradiect . for the reason that although its facts 
and tigures show that from an engineering point of 
view the Panama Canal! is more advantageous and 


it is recommended that the more 


eheaner ft eonstru 


eostivy Niearagua Canal be built. The estimates of the 


st of the two canals are about fifty per cent greater 
un the estimates of the International Commission 
which recently examined the Panama Canal and the 
ate put last year by the Walker Commission 

é ‘ ragu scheitne. rh Ss increase, however, is 

jue to any auderestimate by either of these com- 
ssions, but resalte from a great enliargement of the 
of the plans for both evoterprises, such enlarye- 


ent being necessary to render them available for the 


rer Vessels and: greatly increased traffic of the year 


i910, which, in the ease of both schemes, is the time 
estimated for their compietion. 

[o secure a true comparative estimate of the cost, 
the same depths and widths of the canal and dimen 
sions of the locks were adopted in each case, namely, a 
depth of 35 feet at mean low water and a bottom width 

150 feet for the eanais, with duplicate locks, each 
740 feet iong, 84 feet wide, and 35 feet in depth. In the 
‘ase Of Nicarag ia, the canal would be 136 wiles long 
from ocean to ocean, and as a preiiminary to construc- 
tion 98 miles of double-track railroad, costing $7,350,000, 


would have to be built. The Panama Canal, which is 


about two-fifths completed, would be 43 milesin length. 


I'he total cost of the Nicaragua Canal would be 
$200,540,000, and of the Panama Canal $143,342,579 
The tine peeessary to complete each canal would be 
about ten vears 

The considerations which led to the choice of the 
Nicaragua Canal are as follows: Although the esti- 
mated cost of the Nicaragua Canal is some $58,000,000 
more than that of the Panama Canal, to the estimated 
cost of the latter scheme must be added the purchase 


price of the rights and properties of the present 
Panama Canal Company, which, it is conjectured, 
would be enough to bring the total cost up to that 
Judged from the stand- 
poiat of advantages of operation, the Panama Canal 


of the Niearagua scheme. 


would be the shorter, it would contain fewer locks, 
the su:mmit elevation would be less, and—a most 
important consideration for navigation—there would 
be less curvature. The average time of the passage 
frow ocean to ocean would be about twelve hours 
as cowpared with thirty-three hours for the transit of 
Nicaragua. As offsetting this advantage, it is pointed 
out that as far as the interests of commerce are con- 
cerned, the sailing distances from port to port via 
Panawa would be greater. The voyage from San 


‘ 


Francisco to New York would be 377 miles longer by 
Panama than by Nicaragua; from San Francisco to 
New Orleans the distance would be 579 miles greater, 
These longer 
sailing distances would more than offset the shorter 
time of passage through the Panama Canal, at least 
so far as United States commerce is concerned, and the 


and to Liverpool 336 miles greater 


report states that this difference would be sufficient to 
offset the greater cost of maintaining the longer canal. 

The question of the construction of the Panama 
Canal by the United States government is greatly com- 
plicated by the fact that the concession by Colombia 
to the present Panama Company is exclusive, and that 
it will be in foree fur many years to come. The com- 
wission is of the opinion that any concession of rights 
by the government of Colombia to the United States 
by agreement with the new Panama Canal Company 
is, for various reasons, impracticable. Although no 
formal reply has been given by the Panama Company 
to the request of the commission for a statement of the 
terms on which it would dispose of its property to the 
United States, the report states that the company 
does not appear to be willing to sell ite franchise, but 
is rather disposed to allow the United States to be- 
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come an owner of part of the stock, a situation which 
will searcely commend itself to our government. As 
ayainst these difficulties and objections, it is to be 
noted that the governments of Nicaragua and Costa 
Rica are not hawpered by any existing concessious, 

Until the full text of the report is available, it will 
be premature to enter into any extended review. As 
it is, enough of the report has been made public to 
show that it would have been better to have awaited 
its publication before taking any such defiuite legisla- 
tive action for the immediate construction of the canal 
as is contemplated by the Hepbarn bill. The ScCIEN- 
TIFIC AMERICAN has always strongly advocated a con- 
servative course on the part of Congress with regard 
to this most important scheme; and its contention that 
the Panama route would be found to be, from an en- 
gineering standpoint, the most feasible and least 
costly, seems to be borne out by the report. As far as 
ean be judged, the failure to recommend the Panama 
route is due largely to the short-sighted policy of the 
new Panama Canal Company. Had they come for- 
ward with a reasonable proposition, one that was 
consistent with the dignity of the United States 
government, it is quite possible that the shorter 
route, with its many obvious advantages, would have 
been adopted ; but as the matter now stands, we cer- 
tainly think that the attitude of the French owners has 
been such as to render the recommendation of the 
Nicaragua route the only Ic ical course open to the 
Col IDIssion, 


e+ Ore ——_—— 


THE RELATIVE COST OF STEAMSHIP CONSTRUC- 
TION IN EUROPE AND AMERICA. 

Awong the papers presented at the recent general 
meeting of the Society of Naval Architects and Marine 
Engineers in this city was one by Mr. George Dickie, of 
the Union Iron Works, San Francisco, on the question 
“Can the American Shipbuider under Present Con- 
ditions Compete with the British and German Ship- 
builders in the Production of the Largest Class of 
Ocean Passenger and Freight Steamships ?” 

The author of the paper recently wade an extensive 
tour among the shipbuilding yards of Europe, one of 
the objects being to note what advantages foreign 
shipbuilders have over ourselves in skill, labor and 
materials. The paper was written on board the 
**Saxonia,” a sister ship to the “ Ivernia,” which, in 
an article published in the SCIENTIFIC AMERICAN 
of November 10, was taken as the latest representative 
of the large cargo and passenger steamers which are 
becoming inereasingly popular among the shipowners 
of the present day 

Mr. Dickie’s comparison between British and Ger- 
man and American methods is made under three heads: 
skill in design, cost of labor, and cost of waterial. As 
regards the question of skill the British designers labor 
under the severe restrictions of Lioyd's Register, and 
Mr. Dickie gives them full credit for a thorough un- 
derstanding of their profession and great skill in turn- 
ing out econowical designs that conform to the rigid 
reyuirements aod restrictions of the Register. Given 
an American register of shipping that would lend 
itself more readily to the tendencies of American de- 
sign, Mr. Dickie believes that the American architect 
will show himself to be quite abreast of his British 
cousin. As regards the cost of labor, it is shown that 
under our present methods labor cost in the United 
States is 25 per cent greater on the ball and 50 per cent 
greater on the machinery of an average ocean-going 
freight or passenger steamer, 

It is just here, in discussing the cost of marine ma- 
chinery, that the author brings out a fact which will be 
certainly very astounding to those of us who have be- 
lieved thatin economy of shop management we are far 
in the lead of Great Britain. As an explanation of the 
cheapness of British marine engine construction, he 
tells us that every part of the engine in a first-class 
establishment is made to gage, and when finished by 
the tools is sent to an expert examiner at a large surface 
table, who determines if every operation performed by 
the tools has been accurately done. If the work i» not 
perfectly accurate, it is returned for correction or, if not 
worth correction, it is entirely rejected. ‘*The pieces 
thus produced that go to make an engine when brought 
together, are not erected by fitting each piece to its 
place by file or chisel, but they are placed in stock 
ready to be assembled in a few hours on receipt of an 
order for an engine of the size they represent.” The 
author is of the opinion that the introduction of a sys- 
tem to insure correct tooling on every piece entering 
into the construction of our marine engines would re- 
duce the cost of erection by one-half. The fall text of 
this valuable paper will be found in the current issue 
of the SUPPLEMENT. 


REPORT OF THE COMMISSION ON PATENTS AND 
TRADE MARKS. 

In our last issue we referred editorially to the fact 
that the Commission appointed by the President 
under act of Congress to revise the laws of the United 
States concerning patents and trade marks, had been 
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holding a final session in the city of New York, pre- 
liminary to presenting to Congress bills for modiiying 
and harmonizing the present patent practice and 
trade-wark laws with existing conditions. Through 
the courtesy of one of the wembers of the Cominission, 
it has been our privilege to examine the report of the 
Comission and the bills, whieh have been most eare- 
fully drawn. It will only be possible to samwmarize 
briefly the general seope of the bills, rather than to 
pass apy criticism upon them at the present time. 

It wiil be remembered that the treaty of agreement 
whieh has been generally kuown as the “ International 
Convention for the Protection of Industrial Property ” 
was concluded at Paris in Mareb, 1883, in which nearly 
all the important countries of Europe, together with the 
United States, were parties, the only important excep- 
tions being Germany and Russia. The general object 
of the movement was to secure greater harmony between 
the patent systems of the world. The results derived 
from the Convention directly and indirectly have been 
far-reaching. Many leading European countries have 
since 1883 practically rewritten their laws in the direc- 
tion of far greater liberality toward inventors. 

No less than seventy-one countries bave patent laws, 
and the general features of these laws, with particular 
reference to the differences existing between them aud 
the United States, are clearly presented in the report. 
For instance, in wany foreign countries patents are 
granted without investigating the question of novelty. 
Many countries require inventions to be unknown to 
the public up to the day on which application for 
patent is filed; many inventions, such as foods aud 
medicines, which are patentable here are excluded from 
protection in wost foreign countries ; patents in many 
foreign countries date from the day of application in- 
stead of from the date of issue, as here; in nearly ali 
foreign countries annual taxes are required to keep 
patents in force throughout the terms for which they 
are granted; patented inventions are required in 
foreign countries to be manufactured on a commercial 
scale within a short time after the grant of the patents 
on pain of forfeiture, and owners of patent rights may 
be compelled to license others to wake and use the 
patented inventions. , 

None of these features should, in the opinion of the 
Commissioners, be incorporated into the United States 
patent system. There is no doubt, they say, as regards 
its essential features that the United States pateut sys- 
tem is the best which has been devised up to the pres- 
ent time. But in some matters not affecting the essen- 
tial prineiples of the system the Commissioners find 
certain features of the foreign laws desirable. These 
are, first, that foreigners who take out patents here 
should have in this country a representative on whom 
papers may be served in any suit affecting their inter- 
ests ; second, to render a foreign patent, as a bar to the 
grant of patent here, the same weight as any other dis- 
closure—that is, if printed, the patent should be given 
the effect of a printed publication, and if not printed 
(and in many foreign countries patents are not printed 
and may even be kept secret), it should have no other 
effect than that of knowledge or use of the invention 
in the country in which it was granted; third, to pro- 
vide that a were application for a foreign patent shall 
not be a bar to the grant of a patent here; and fourth, 
that in case of an interference, if it is shown that the 
later applicant is the real inventor, the patent shall be 
granted only for the unexpired term of the first patent. 

Furthermore, under the present laws, caveats can be 
procured only by citizens of the United States. The 
Commission considered that if caveats are still per- 
mitted to be filed, foreigners as well as citizens should 
be permitted to file them, but they recommend, in 
view of the fact that caveats are generally regarded as 
of po practical value, that the law which provides for 
them be repealed. They also recommend that the 
executors or adwinistrators of a deceased inventor. 
even though appointed abroad, be permitted to apply 
for a patent for the invention. As the law is now con- 
strued in such a ease, auxiliary letters of administra- 
tion are required to be taken out in this¢Ountry. This 
amendment seems to be broad-spirited, and will do 
away with many of the formalities which now render 
it dificult and expensive for a foreigu administrator to 
file or prosecute an application in this country. 

The report may properly be divided into two parts, 
namely, that which refers to modifying our present 
patent laws to conform with the Convention, and sec- 
ondly, and by far the more important part, that whieh 
relates to reforming our present trade wark practice. 
Our present practice is causing widespread discontent; 
and now that our merchants and manufacturers are 
engaged so extensively in foreign commerce, the im- 
portance of having asimple system of trade-mark reg- 
istration is imperative, and it isto be hoped that this 
all-important question will receive the intelligent con- 
sideration of Cougress and that the much-sought-after 
relief which is looked for by the industrial community 
may be found. ' 

THE TRADE MARK BILL. 


The Commissioners have made a careful study of the 
trade-mark laws of the principal foreign countries. 
Trade-mark laws are found to fall into two general 
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classes. First, those known as “declaratory,” in which 
the right to the mark is acquired by actual use of the 
mark or brand in trade; and secondly, those known as 
*attributive,” which make the ownership in the miark 
depend upon the act of registration, the first who pre- 
sents the wark for registration becoming, by that act, 
the owner of the wark, irrespective of the fact of his 
having previously used the mwarkor not. Many foreign 
laws, like that of Germany, are of this character. In 
foreign countries generally registration is recognized as 
of great importance to the public, as notice of what 
trade marks are claimed as the subject of exclusive 
right, and every effort is made to induce owners of 
trade marks to register them. The registration fees 
are wade very much smaller than in this country, be- 
ing in a nuwber of countries less than $5, while $25 is 
required here. The procedure of registering is gene- 
rally wuch simpler thau here. 

The report contains a lengthy review of the con- 
stitutional power of Congress to provide for the regis- 
tration and protection of trade marks used in inter- 
state commerce. The conclusion is that Congress has 
this power, ander the commerce clause of the Con- 
stitution, 

It is to be regretted that the Commission have not 
agreed upon a single bill embodying their views. 
Judge Grosscup and Mr. Forbes, of the Commission, 
have submitted a proposed bill, and Ex-Assistant Com- 
missiouer Arthar P. Greeley, agreeing to the principal 
features of the bill of his colleagues, has drawn up a 
billof hisown which has been separately presented. 
‘These bills have been iutroduced into the Senate by 
Senator Pritchard. 

The bill recommended by Judge Grosscup and Mr. 
Forbes was introduced on December 5, 8. 5027. Mr. 
Gjreeiey’s bill is 8. 5026. In the former bill it is pro- 
posed to regulate and protect trade warks, to enforce 
the treaties regarding the same when used in interstate 
commerce or foreign trade by registering them, for 
making the willful infringement of a registered trade 
wark punishable by a fine of not more than $500. The 
bill also provides for the seizure of goods bearing a 
false wark, and provides very fully for the regulation 
of commerce, both interstate and foreign. The fee for 
registration is reduced to $10, and the procedure neces- 
sary to secure registration is wade as simple as possi- 
ble. Practically all warks which could be considered 
good trade marks at common law are made regis- 
trable. 

The bill of Mr. Greeley is in harmony with the 
features of the majority bill in respect to permitting the 
registration of marks used in interstate commerce, in 
reducing the registration fee to $10, in simplifying the 
procedure necessary to registration aud providing ad- 
ditional remedies for the registration beyond those 
now secured under the common law, but does not in- 
clude the one very important’ particular of making 
the title of ownership depend upon the act of regis- 
tration. 

The preparation of this report has taken an immense 
amount of labor on the part of the Commission, cover- 
ing a period of more than two years. An anusual 
feature of the work is the fact that the Commissioners 
serve without compensation, the total appropriation 
for the expenses of the Commission being but $250. 

It has been possible only at the present time to make 
a statement as to the provisions of the bilis. It is not 
possible at the present writing to take up for considera- 
tion the merits of the proposed legislation. 

0 
SHOOTING AT THE CLOUDS. 

The practice of ‘shooting at the clouds” with can- 
non or other specially coustructed coutrivances for 
the purpose of dispelling threatened hail storms is 
rapidly changing from the odd to the common- 
place throughout Europe. In Continental newspapers 
one reads at present of the systematic use of artificial 
storm destroyers in almost every country where agri- 
eulture forms the chief mainstay of prosperity. In 
many parts of France, Italy, Germany and Austria, 
the custom has grown so extensively that it often forms 
an Official department of the wunicipality. In such 
cases, with the assistance of the neighboring land- 
owners and farmers, thorough systems have been de- 
vised, unti] the elements have become so firmly har- 
nessed that it is almost impossible for them to inflict 
injury or destruction to crops. 

Iudeed, so widespread is the public interest in this 
valuable aid to agriculture at present that the leading 
agricultural societies have taken up the subject, with 
a view to contributing to the means already employed 
the results of their minute investigations, In Vienna 
recently a congress of the members of the Meteorolo- 
gical Institute was called, at which the various methods 
of cloud shooting were exhaustively discussed and 
many new experiments were inspired, which cannot 
fail to be of great benefit to the farmers in the districts 
peculiarly susceptible to the ravages of hail storms. 

From the report of the proceedings of this congress, 
it seems that the idea of averting storms by means of 
cannon shots is not a new one in Austria. It was first 
introduced during the reign of Empress Maria Theresa, 
who issued a decree probibiting the use of cannon by 
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the peasantry shortly after the adoption of the practice, 
In time, however, this decree was overruled, and in 
the year 1896, the burgomaster of Windish-Feistritz, in 
Styria, again introduced the method in Austria, sub- 
stituting in place of the ordinary cannon anew wea- 
pon. This consisted of a funnel-shaped barrel of sheet 
iron, 644 feet long, and 79 centimeters (26 8 inches) in 
diameter at the muzzle and 20 centimeters (7°8 inches) 
at the base. The idea of the broad wuzzle was to distri- 
bute the discharge over greater space aud thus to in- 
crease the effect. So successful were the results attained 
by the burgomaster’s experiments that in 1897 the muni- 
cipality of Windish-Feistritz counted no less than thirty 
shooting stations ; since when there have been no hail 
storms whatever in that locality. 

Nowhere, however, has cloud shooting found such 
general usage as in the vicinity of Venice, Lombardy 
and Piedmont, districts that formerly suffered fear- 
fully from the destructiveness of hail storms. During 
the summer of last year there were at least 2,000 sta- 
tions, built on the plan of those constructed in Styria. 
At a congress held a short time ago in Casale Monfer- 
rato it was found that in numerous localities where 
shooting stations had not been introduced, hail storms 
were still of frequent occurrence, causing immense 
damage to crops and property, whereas the districts 
protected by artificial means were entirely free from 
loss from such causes, 

In a speech delivered before the Vieuna Meteoro- 
logical Institute in Vienna a few weeks ago, Burgo- 
master Stiger, the originator of the present method, 
gave some interesting facts regarding his first 
experiments with the cloud-chooting cannon, He 
began his experiments with the fundawental principle 
of disturbing the intense stillness preceding a hail 
storm. In view of the established fact that there is no 
physical reason why sound waves shou!d exercise an 
effect on the formation of hail, Stiger determined that 
it would be*uecessary to confine his operations to 
creating a form of whirlwind. Aon official trial in 1897, 
eonducted by an expert, demonstrated that after the 
firing of a shot a small whirlwind arises, easily per- 
ceptible in the reflected sunshine. This whirlwind as- 
cends with a piercing whistle, the sound lasting for 13 
seconds in day time and 20 seconds at night. 

During this experiment it was noticed that a swallow 
which flew within the radius of one of these whirlwinds 
instantly dropped dead. On examination the bird had 
the appearance of being shot. 

The mechanical energy created by the wind thus 
produced, upon which Stiger laid great stress, found 
few supporters in Europe until at the congress in 
Casale,. Italy, a Prof. Roberts reported that at a dis- 
tance of 240 feet the wind had destroyed a'strong dia- 
phragm. Thereafter several experiments held at St. 
Catherine demonstrated that the whirlwind was the 
main if not the sole agent in diverting bail. 

Some careful experiments were carried on in Austria 
during the early spring, mention of which may also be 
of interest at this point. The experts who attended 
the exhibition could plainly see the wind rise from the 
mouths of the funnels with lightning rapidity, possess- 
ing all the aspects of a shot. When large cannon 
were used, whistling could be heard for 20 to 28 seconds. 
The most marked effects, however, were produced by 
horizontal shots. For the experiments, shields built 
of thick paper and linen were placed at intervals 
of 40, 60, 80 and 100 vards from the mouth of the ean- 
non. When the circle of wind enfolded these shields, 
the heavy linen and paper were torn from the frames, 
the solid posts and framework snapped in two and 
east from 18 to 22 yards, while a large mastiff stand- 
ing near was lifted into the air and after turning sev- 
eral rapid somersaults hurled against the ground with 
such force that his interest in cloud shooting demon- 
strations was effectually dispelled. 

It is calculated that these artificial whirlwinds carry 
their energy to a height of 1,600 to 2,000 yards, thus ac- 
counting for their effect on the clouds. As regards the 
creation of the wind, the explanation is that the air 
circulating in the mouth of the funnel is set in motion 
by the explosion of the powder and hurled forth in a 
ball that expands upon leaving the funnel until its full 
force is reached some distance overhead. In actual 
operation rapid firing is avoided, its effect being to 
diminish the force of the wind. The shooting must be 
done during the quiet preceding the storm, Only 
quick matches or fuses should be used, percussion caps 
and similar inventions being barred. 

te ete 
ALCOHOL AS A FUEL FOR MOTOR CARRIAGES, 

A novel experiment has just been carried out by the 
Moto Club of France—the new automobile institution 
recently organized in Paris in competition with the 
older society—for the purpose of proving the efficacy 
of aleohol as a fuei in place of petrol. The mineral oil 
has to be imported into the country, and costs at the 
present time 14 cents per quart, while occasionally, 
owing to the development of the motor car industry, 
it bas increased to as much as 16 and 20 cents per 
quart. Since alcohol is a product of the country, being 
extracted from beetroot, it is naturally a mach cheap- 
er article, costing only 10 cents per quart. The pure 
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spirit, however, owing to the prohibitive excise duties, 
cannot be employed for fuel, but it can be utilized as 
methylated spirits, or even mixed with benzine. The 
test with this fuel was carried out over a route 88 wiles 
in length, exteuding from Porte Maillot to Rouen, the 
course abounding with rough roads, ill-paved streets, 
and many stiff gradients. The object of the experiment 
was to ascertain the efficiency of the spirit, and was not 
a speed test trial. Nevertheless, some of the fifty-one 
competitors raced throughout the journey, one veliicle 
covering the total distance in two bours and a quarter. 
Every car that participated in the contest reached the 
destination without the slightest mishap, a fact’ which 
in itself conclusively established the efficiency of alco- 
hol as a fuel for automobiles. The exact merits and 
demerits of the spirit, however, for this purpose will 
not be made known for some time, since exbaustive in- 
vestigations are to be made regarding the consumption 
of alcohol by each vehicle during the journey and the 
relative power developed by the engines. 

THE DIRECT COMBINATION OF ALUMINA AND OXIDE 

OF CALCIUM IN THE ELECTRIC FURNACE, 


Messrs. Moissan and Dufan have recently under- 
taken a series of experiments upon the direet combiua- 
tion of alumina and oxide of calcium in the electric 
furnace, and in this way have succeeded in forming 
the monoealecic aluminate (Al, Oy Ca) in crystalline 
needles. This body has been only imperfectly stadied; 
several experimenters claim to have obtained it, bur 
their results have lacked certainty. The experimenters 
pursue the following method, which is the subject of a 
paper read before the Académie des Sciences. By 
heating in the electric furnace an intimate mixture of 
100 parts of well calcined alumina and 60 parts of an- 
hydrous lime, with an are of 1,000 amperes and 45 volts, 
after three minutes’ action a gray mass, entirely melt- 
ed, is found in the crucible, which upon breaking is 
found to be composed of an assemblage of fine brilliant 
needles. In the cavities of the masa some of the free 
needles attain one-eighth of an inch in length, and 
may be taken out and examined under the microscope, 
The product is freed from excess of lime by a series of 
washings with alcohol and ether, and dried in vacuo. 
In this way a crystalline powder is obtained which by 
analysis gives very nearly the theoretical quantity for 
the formula Al, O, Ca, and it is thus found to be the 
monocalcic aluminate. The needles are colorless and 
transparent, appearing to be obliqne prisins with rect- 
angular base. This body does not scratch glass; its 
density is found to be 3671. Thealuminate of calcium 
is quite stable in dry air, but water attacks it easily, 
with dissociation and precipitation of alumina, It is 
quickly attacked by hydrochloric acid, but nitric, sul- 
phuricand hydrofluoric acids act more slowiy. Fiuorine, 
which is without action in the cold, attacks it when 
heated, with incandescence and formation of white 
fumes, The halogen elements and sulpbur are with- 
out marked action at a moderately high temperature. 
Carbon only acts upon it at the temperature of the 
electric arc, with formation of carbides. 

—_ nti t- 9 


ELECTRIC TRAMWAYS IN LONDON. 

The construction of the first electric tramway in 
London is rapidly approaching completion. The Lon- 
don United Tramways Company have dispensed with 
animal traction throughout the whole of their system, 
and hope to begin their service with the new plant 
within the course of the next few weeks. The enter- 
prise originally met with powerful opposition, but 
convincing proof will soon be displayed regarding the 
many superior advantages of electricity over any otlier 
system for the propulsion of street tram-cars. This 
company has forty miles of track through the south- 
western suburbs, and powers are being sought by the 
company to extend the service another sixty miles, so 
that in all they will serve one hundred miles of streets. 
If this scheme is successfully carried out, this company 
will be the largest and most powerful tramway con- 
cern in the whole country. The overhead troliey sys- 
tem has been adopted. Great objection was first raised 
to this system on w#sthetic grounds, but after careful 
consideration, it was decided that this principle pos- 
sessed numerous advantages over the conduit systein, 
which would oceasion great inconvenience to the traffic 
in the streets while the conduits were being installed, 
and also whenever repairs were necessary. The com- 
pany have endeavored to disfigure the streets as little 
as possible by erecting slight, ornamental tapering 
poles. The cars are constructed after the most modern 
designs to insure the maximum of comfort. They each 
have accommodation for seventy passengers, as cou- 
pared with forty-four passengers upon the animal 
traction cars—forty outside and thirty inside, The 
cars are well upholstered and illuminated with the elec 
tric light, while numerous electric bell pushes are pro- 
vided, so that the attention of the condactor may be 
attracted when a passenger desires to alight. Now 
that the idea of electric traction has been adopted 
upon ope tramway in London, there is no doubt 
that the County Council will convert their systems to 
electricity in the near future, 
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CURIOUS ENOT FORMATION. 


We are indebted to one of our correspondents, Mr. 


R. C. Wagner, of Jonesboro, Ind., for the accom pany- 
ing illustration of a very curious knot formation. It 
was obtained from a swampy ash tree and was sawn 


off from the tree about 20 feet from the ground. The 
remarkable thing about it is its resemblance to the 





CURIOUS KNOT FORMATION. 


head of an aged woman, the various rings forming the 
receding planes which simulate the eye sockets and the 
mouth. The wood which forms the right eyeball is 
ose and can be moved around like a human eye. The 
snot is about as large as the average human head. 
he negative was not retouched. This curioas speci- 
men 8 nOW in thie possession of Mr. B. Coleman, of 
Jonesboro. 


oe 
A SIMPLE PORTABLE ACETYLENE HOUSE-LAMP. 


The genera! publie baving convineed itself that eal- 


s no more dangerous than kerosene and 


cium carbide 
gasoline and that the brilliant white light of acetylene 


is far preferable to the weak, yellow flame of oil, it is 

















THE THREE PARTS OF THE LAMP. 


not astonishing to find that acetylene is no longer 
restricted to the carriage aud bicycle lawp, but is now 
used even in the house-lawp. The simplest lamp of 
this kind whieh bas been brought to our attention, 
and perhaps the first produced by an American manu 
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facturer, is made by the Badger Brass Company, of 
Kenosha, Wia. 

The lamp in question, as our illustration shows, con- 
sists only of three parts, a carbide-holder, a gas-cliam- 
ber, and a lamp-base which serves as a water-reser- 
voir, The carbide-holder is merely a cylindrical 
vessel, through the bottom and along the inner wall 
of which vertical feed-tubes extend. The holder is 
graduated, so that it can be readily determined how 
much carbide must be employed to yield a light for 
a time which may vary from two to six hours. 
The gas-chamber is a cylindrical vesse: provided 
with a conical top through which a burner-tube ex- 
tends, and is of such size that it can snugly receive 
the carbide-holder, the two sections telescoping with 
each other. On the sides of the gas-chamber springs 
are secured, which serve the purpose of engaging the 
wall of the water-reservoir so as to center the gas-cham- 
ber. The burner-tube is provided with a spiral rib 
which serves as a thread and co-acts with the shade- 
holder, to raise and lower the gas-chamber and water- 
reservoir. 

When the water-reservoir has been filled, when the car- 
bide holder has received its charge and has been thrust 
into the gas-chamber, and when the gas-chamber and 
carbide-holder, thus combined, have been slipped into 
the water-reservoir, the lamp is ready foruse. By tarn- 
ing the shade-holder, which engages the rib or thread 
of the burner-tube, the gas-chamber and carbide-holder 
are lowered, whereby the water is forced up through 
the feed-tubes of the ecarbide-holder to the carbide. 
The water in the reservoir serves the double purpose 
of generating gas and of keeping the lamp cool. In 
order to extinguish the light, the shade holder is turned 
so that the earbide-holder and gas-chainber are raised. 
The water-level and pressure being thus reduced, the 
generation of gas ceases. It is therefore evident that 
the light can be as readily controlled asin any oil-lamp. 

NEW TELEPHONE METER. 

A successful telephone meter solves one of the most 
important problems connected with the telephone ex- 
change. Where the service is measured or graded ac- 
cording to the number of calls, 
aud where there are pay sta- 
tions, the keeping of a record of 
these calls entails considerable 
labor upon the operators and 
distracts their attention from 
their other duties. In general, 
telephone meters may be divided 
into three classes: first, wl ere 
they are located at the subserib- 
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which is connected a spring, thus winding the spring 
and as it were “storing” the call, “ 

At the end of any given length of time, when it is 
desired to take a reading from the meter, the operator 
who has charge of this branch of the service discon- 
nects the line to be read at a convenient point in the 
central office and attaches the cords of the reading in- 











THE REGISTERING INSTRUMENT AT THE EXCHANGE. 





strument to the outgoing line, then rings the subscriber 
up and requests him to press the button, ¢, which 
closes the controlling circuit, c, through the coil, J, 
through f and gto WV and thence to pand through 
the limb, 8S, of the battery and the switch, g, to the 
ground, completing the controlling circuit and energiz- 
ing the magnet, 7, which draws down its armature and 
closes together the contacts, e and j, also maintain- 
ing the connection made at g and f by the act of 
pressing the button, The energizing of the wagnet, J, 
also releases pawls which check the spring connected 
with A, and the latter rotates backward, giving motion 
to the arm, e, which intermittently closes the cireuit to 
j. The number of strokes of the arm, g, represents 
the number of calls stored by the meter; thus the clos- 
ing of the circuit at e and j gives an impulse over 
the line which actuates the magnet, uv, at the central 





er’s end of the line only, and 
where they are controlled or su- 
pervised by the central office ope- 














rator; second, where the meter is 
located in the central office and 
worked manually by the opera 
tor or automatically; and iu the 
third class there are duplicate registers at the subscri- 
ber’s station actuated simultaneously by the aid of the 
subscriber or operator. 

In meters of the first class, there is considerable ex- 
peuse and inconvenience in visiting the various tele- 
phone installations, in order to take the state of the 
meter. The second method is as unsatisfactory to the 
subscriber as is the ordinary system of keeping a 
record with a pencil, as the latter has no means of 
verifying his bill. This is also the disadvantage in the 
third system. 

The Stroud telephone meter, which we illustrate, is 
made by the National Measured Service Company, of 
Chieago, and is designed to obviate these objections. 
In this system a permanent meter is not required at 
the switchboard for each line, one portable instrument 
doing all the work. It can be used with either the 
jocal or common-battery systems. Each outgoing call 
is *‘stored,” as it were, at the instrument from which 
the call emanates, so that the operator need not be 
eoncerned as to who makes the call. At the end of 
any given time the registered number of calls can be 
transmitted electrically to the central station at the 
pleasure of the operator who is taking the state of the 
meters. 

Our diagram shows the connections, Of the two 
other engravings, one illustrates the meter attached 
ata subscriber's station, and the other the recording 
instrument at the exchange. 

In the diagram, A represents the register at the sub- 
scriber’s end of the line, and B the counter with the 
battery connections, etc., at the central station. The 
meter is operated as follows: The subscriber at A re- 
moves the receiver froin the hook, thus calling central ; 
he then gives the number desired, to the operator. As 
soon as the person called responds, the operator asks 
the one calling to press the button, ec. which must be 
done before the conversation begins. The operation of 
pressing the button sounds the buzzer, d, by closing 
the circuit from O through f by being brought into 
contact with g and thence to V. The same motion of 
the button, c, simultaneousiy rotates the counter one 
bumber forward and rotates the camwheel, A, to 





DIAGRAM OF CIRCUITS AND CONNECTIONS OF THE STROUD TELEPHONE METER. 


station, so that the calls have been transferred from 
the subscriber's meter to the recording and reading 
instrument at the central office. After each reading the 
counter, 0, on the reading instrument is restored to 
zero by turning a button. The counter at the sub- 
scriber’s end of the line does not reset, but continues to 
count up to 99,999 and then turns to zero, so that it is 
possible for the subscriber to see how many calls he has 
had in any given Jength of time, and also protects the 
company by waintaining a positive record, should any 
part of the apparatus fail in transmission or recording. 
The number on the receiving instrument after register- 
ing, added to the previous total, should tally with the 
number on the subscriber's meter. ‘The device is a 
most ingenious one. 














SUBSCRIBER'S TELEPHONE WITH METER ATTACHED. 
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A SAFETY ATTACHMENT FOR WATER-GAGES. 

Our illustratic represents an automatic shut-off 
and alarm which is designed to cut off the water and 
steam should the gage-glass break, and to blow a whis 
tle in order to call the engineer’s attention to the acci- 
dent. The device is the invention of William M. 
McLeish, of New Albany, Ind. The water-gage to 
which the improvement is applied comprises the usual 
water and steam inlet pipes connected by a glass. In 
the pipes are cut-off gate-valves whose stets are pro- 
vided with arms connected with each other by a rod car- 
rying an adjustable weight. On the rod a bar is adjust- 
ably secured by a set-screw. The free end of the bar 
rests on a support which embraces the glass. When the 
bar is thus supported the cut-off valves of the water and 
steam inlet pipes are normally held in open position. 
If the glass be broken, the support falls, and the weight 
on the rod connecting the arms of the cut-off valves 
woves down to close both valves so that the water and 
steam are shut off. The arm of the upper cat-off valve 
is connected by a chain with a whistle, so that when 
the weighted rod moves downward, the whistle will be 
blown to attract the attention of the engineer. 

Se te 
SCOTTE TRACTION ENGINE—TYPE SHOWN AT THE 
PARIS EXPOSITION. 

The exhibit of military automobiles at the Army and 
Marine Paiace shows the great progress which has 
been made in this direction of late. In France espe- 
cially, where the automobile industry is now so well 
developed, it is natural that the Etat Major, which is 
always on the lookout for the latest improvements, 
should have given the subject considerable study; and 
the leading automobile manufacturers have been en- 
couraged in the construction of types of machines 
especially adapted for army use. Thus the different 
machines at the Exposition include private vehicles 
for the officers, moto-cycles for carrying dispatches, 
mail and telegraph wagons, ambulances, and heavy 
traction engines. Among the latter the Scotte traction 
engine deserves special mention, as it is the type which 
has been used by the army for some time past and has 
been adopted after a very thorough series of tests, 
The illustration shows a general view of this machine, 
taken at the Versailles military station. The machine 
serves as a tractor or carrier, as it will carry in the rear 
a load of four tons, but in most cases it draws a train 
of heavy trucks or army wagons, and can transport 
from 10 to 12 tons useful load with an average speed of 
4 to 4% miles an hour on ordinary roads, while on good 
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roads this speed may be increased considerably. The 
engine has a capacity of 27 horse power nominally, but 
this way easily be raised to 40 at starting or in hard 
places, A series of tests of this machine has been 
made at the Versailles headquarters from 1897 to the 
middle of 1899 under the direction of the superior offi- 
cers of the artillery and engineering corps, The tests 





AN AUTOMATIC SAFETY ATTACHMENT FOR WATER- 
GAGES. 


were made in as thorough a manner as possible, as 
it was desired to establish conclusively the relative 
advantages of steam and horse traction and obtain a 
series of data which would serve for future work. The 
tractors were accordingly put through a series,of evolu- 
tions according to a carefully studied programme, and 
the data thus obtainedare of great value, considering the 
high authority of the experts and thoroughness of the 
tests. The results leave no doubt as to tie superiority 
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of steam traction for the army, and it is likely to be- 
come an important factor in future operations, The 
first road locomotives used in the French ariny date 
from 1875, and were of English make; later on, a series 
of French machines of 18 and 12 tons were used. These, 
while they gave considerable service in hauling heavy 
material for the new forts and batteries, presented a 
great many disadvantages; according to the official 
reports, they were not powerful: enough, presented 
great defects in maneuvering and direction, and were 
excessively heavy, so that they were of but little value 
in mounting grades, and besides they injured the road 
considerably. From this experience the Etat Major did 
not look very favorably upon steam traction; but since 
the tests made with the new machines they have quite 
changed their opinion, and the reports show that they 
are now very wuch in favor of the system, and consider 
that it will solve many important problems, It may 
be of interest to cite a part of the officiai report: ‘‘ The 
traction engine, whose weight is not more than six tons, 
can pass over all of the classed roads in France without 
deteriorating them, and can enter into fortified places; 
when drawing a train of wagons, it can make turns of 
an interior radius of 11 feet and describes with facility 
all the desired curves. It has the great advantage 
that the existing rolling material may be drawn by 
horses or by the tractor without any change whatever; 
all the types of military vehicles may be thus drawn 
by the use of hitching devices adapted for the pur- 
pose.”?’ The photographs show the various purposes 
to which steam traction is applicable, one decided ad- 
vantage being that of drawing long trains of wagons ; 
this is shown in the view of the train of ammunition 
wagons, which is being drawn up an 8 per cent grade, 
the total weight being in this case 18 tons. {n another 
view isa train of five provision wagons, showing the 
method of supplying an army in the field. A third 
view shows the transportation of a 10 inch siege gun 
to one of the large forts; the weight is here 25 tons. 
The reports have established some interesting data 
as to the advantages of steam over animal traction for 
army use. Suppose, for instance, that it is desired to 
transport 250 tons of material over a distance of 36 
miles. Horses, drawing heavily loaded vehicles, can 
make at most 18 miles in one stage, and thus two sets 
will be needed to cover the 36 miles, making a relay 
in the center necessary. The tractor can, of course, 
cover the entire distance when supplied with fuel and 
water. In the case of horse traction, if each vehicle is 
loaded with 3 tons and drawn by 6 horses, as is usual 
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in army transports, 80 vehicles would be needed for the 
250 tons considered, with 480 horses for one stage, or 
960 horses for the two stages of the route. As tothe 
personnel, the least number allowed requires one 
chief of the whole train, one officer or adjutant for 
each section of twenty vehicles, and four men per 
vehicle, making 225 men in all. As to the length 
of the train, allowing 60 feet to each vehicle, in- 
cluding the distanee to the next, the line of vehicles 
will cover 4.800 feet of road. To feed the horses (count- 
ing 35 cents per day in France) will require an expendi- 
ture of $336, not counting the extra horses which 
always accompany a train of this kind. In the ease of 
steam traction, 4 tons of useful load may be carried on 
the back part of the machine, and it will draw two 
vehicles loaded with 3 tons each, making 10 tons per 
train ; thus to earry the 250 tons would require *wenty- 
five similar trains, this being well within the limit, as 
the machine will take 12 to 14 tons. As tothe personnel, 
each train requires one engineer, one fireman, and two 
men, and for the ensemble are needed one chief of ex- 
pedition, two foremen mechanics and twenty men un- 
der them, making 150 menin all. The length of each 
train is about 90 feet, spacing them 30 feet apart, mak- 
ing a total of 2,250 feet. Each tractor consumes, for the 
86 miles, $6 in combustible, ete., making the cost of 
transportation $150 for the whole. By comparing these 
figures with those for animal traction, there results an 
economy in personnel of 275 men, in length of train 
2.550 feet, and in cost, $186. The advantage is thus 
decidedly in favor of steam traction. The Versailles 
** This 


system may render great service in army transports of 


commission conclude their report as follows: 


all kinds. In time of peace it reduces the expenses of 
haulage between military establishinents and docks 
which are outside of the railroad system. In case of 


mobilization, when horses will be wanting, owing to 
the substitution of mechanical for horse traction in all 
the large cities, the tractors will be valuable for the 
various army transports.” 
_ —- + oe - 
MODERN SOFT-COAL MINING AND HANDLING IN THE 
UNITED STATES. 
BY HENRY BALE 

Although the total shipments of soft coal in cargoes 
from the United States to foreign ports during the pre- 
sent year will probably not exceed six per cent of the 
total bituminous output in this country, the increase 
in export trade has attracted much attention, since the 
shipment is fally four times as great as that of 1898, It 
is calenlated that the total soft coal production of the 
United States for 1900 will range between 170,000,000 
and 175.000.000 tona. 

The suecess of American coal exporters has been due 
to the prices which they have quoted, being less than 
those of Buropean dealers, Several causes have con- 
tributed to the success of American competition, one of 
which has been the labor dificulties in Great Britain 
and on the Continent, which have largely curtai ec the 
production. It is generally admitted, however, that 
the prineipal reason is the economical methods of min- 
ing and shipping the product, and the extent and 
richness of the American deposits. While the mines in 
Great Britain and Germany, for example, have been 
worked for centuries, many deposits in the United 
States have been opened but a few years. One of the 
prineipal items of expense abroad isin the construction 
of shafts and the elevation of the coal to the surface. 
Pits which extend vertically 1,000 feet to the mine 
workings are quite common in Lancashire, Stafford- 
shire, and South Wales. As the beds of fuel have been 
worked out, shafts have been driven in some eases to 
a depth of nearly 2,000 feet. The construction of the 
shafts requires a large amount of timber to prevent 
caving in and the installation of power plants, operated 
principally by steam, for raising and lowering the men 
and material. Thesystem of ventilation in sach mines 
is also very expensive, owing to the distance which air 
must be conveyed. In many of the principal mining 
districts methods used are costly and antiquated, com- 
pared with the system in this country, a Jarger number 
of men and boys being employed, in proportion to the 
tonnage mined, than in the United States. The writer 
can state from personal observation that the coal from 
a few British collieries is still being brought to the sur- 
face by hoisting machinery operated by animal power. 
The size of the cars used upon the railways from the 
mines to the seaboard, and even of the mine ears them- 
selves, is mach smaller in proportion than in the 
United States, and the locomotives employed have less 
power ; consequently more trains must be made up to 
transport a certain tonnage, at an increased cost for 
train erews and other service. The methods of trans- 
ferring coal from the mines to the cars, and again at 
the shipping docks, or at the points of consumption, 
require more manual labor than in this eountry. As 
yet, mining by machinery is in its infancy in Great 
Sritain, the majority of the work being done with the 
pick and hand-drill; consequently the number of 
miners in proportion to the output is far greater than 
on this side of the Atlantie. 

The methods of procuring soft coal utilize, to « great 
A power 


‘ 


extent, electricity and compressed air. 
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station is built at a suitable point, to generate the 
electric current for operating the mining machines 
proper, driving the ventilating fans, farnishing current 
for the trolley mine locomotives, and supplying light 
in the various galleries and rooms. As fast as a mine 
is opened, tracks for the ears are laid in connection 
with the trolley system, and incandescent lamps placed 
in the **chambers,” thus avoiding the danger of fire by 
other means of illumination. Many of the companies 
build houses for their employes, supplying them with 
light, baths, and other conveniences from the power 
station, and installing a system of waterworks and 
sewerage. Usually the power house and dwellings are 
constructed before mining proper begins. Then the 
main tunnel or entry is excavated to the face of the 
coal, its size and direction already being located by the 
company’s engineers. The tunvel is large enough for 
a double-track railway and terminates in another tun- 
nel or gallery, which extends paraliel with the face of 
the coal seam. From it are cut short passages which 
terminate in the mining ‘“‘chambers” or “rooms.” 
These passages are, of course, cut through the coal and 
are what are termed “double entries,” consisting of 
two passages separated by a partition of the mineral. 

If the mining is done by hand, special drills are used, 
one miner and helper taking a contract to remove the 
contents of a room from 20 to 25 feet in width and 
about 20 feet in length. 

In machine mining two miners will take a contract 
to clear out three chawbers. The machines, operated 
by pneumatic or electric power, are carried to the face 
of the vein, and the framework is fastened in position 
by being screwed against the roof and sides. The 
electric current is conveyed to the motor operating 
each electric machine through an insulated cable 
which is connected with the main power station. This 
eable works upon a reel, and can be lengthened or 
shortened as required. If compressed air is used, it is 
conveyed in the same manner through flexible piping. 
The principal mining machines consist of steel 
punchers or bits bolted to movable metal belts or chains 
working upon platforms which are also movable. 
When the compressed air or electric current is turned 
on, it revolves the chain and its cutters, and at the 
same time holds the platform supporting the chain 
firmly against the vein of the coal. A_ horizontal 
groove is wade of a depth and width varying accord- 
ing to the size of the machine. A Jeffrey eutter will 
make an incision 6 feet in depth and 4 feet in length 
within five minutes in ordinary soft coal. The groove 
is made as near the bottom of the room as possible, in 
order to cut or undermine the vein at its lowest point. 

In one day what is known as a punch machine will 
cut from 175 to 225 square feet. An electric machine 
will cut from 720 to 900 square feet. As the average 
miner and helper, working by hand, will take out with 
drill and pick but 4 or 5 tons in the same time, the 
saving effected by the machines in time and labor ean 
be appreciated. It is estimated that the saving to a 
mining company ranges from 20 to 50 cents per ton, ac- 
cording to the district where the mine is located. 

From the time the mine cars are loaded until the 
coal is in the vessel’s hold, a variety of labor-saving ap- 
pliances is used. The cars, which are run to the en- 
trance of each room, are made up into trains or 
“trips” which carry as high as 200 tons. One loco- 
motive will do the work of from 15 to 40 horses or 
mules, according to the power of the motor. It hauls 
the cers from the entrance of the mine to the tipple, if 
there is no incline by which the force of gravity can be 
used. To handle a train of 20 or 30 cars, only a motor- 
man and a brakeman are required. The locomotives 
vary in power, being built to work on grades as steep 
as4percent. As they range in weight from 10 to 20 
tons, the rails required for the tram road are very 
light. 

At the tipple the weighing, separating and loading 
of the ears or boats are done automatically. The tip- 
ple, which is merely a wooden trestle containing a 
movable platform and scales, is usually located directly 
above the railroad track, or at such an incline that the 
coal will fall into the ears by the force of gravity. A 
ear is elevated at the tipple so that by opening one 
end the contents run out upon the separation screens 
and seales, which record the total tonnage. From the 
scales the coal according to its size falls into the cars, 
which are usually made up in trains. As fast as a car 
is filled the locomotive pulls the next empty car below 
the tipple, and thus the operation is continued until 
the train is loaded. If it is desired to separate the coal 
into the three commerciai sizes, three tracks are laid 
below the tipple, and three trains can be loaded at 
onee. In connection with a number of the mines in 
West Virginia and in the George’s Creek and Cumber- 
land region of Maryland, as well as in Alabama, are 
ecoke-oven plants, so constructed that the mine cars 
ean be run from the entrance directly over the ovens, 
and their contents dumped through openings made 
especially for the purpose, without the necessity of 
any manual labor except to guide the cars. 

The cost of coal mining by the modern process has 
been reduced to such a figure that the product has 
been sold at the tipple as low as 90 cents per ton, at a 
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small profit to the coal company. The actual cost of 
the coal placed on the cars ready for shipment has 
been reduced as low as 75 cents per ton in the districts 
referred to. Of course, these figures are subject to 
slight fluctuations, but it is calculated that 90 cents per 
ton is the maximum cost of this prottuction. includ- 
ing the railroad and steamship tariff and the cost of 
transferring at the destination, American eoal has 
been placed in French ports, for example, at $5.50 per 
ton at a profit to the shipper. But it is believed that 
steamships can be built especially for the coal trade 
which can carry a cargo to Mediterranean ports at less 
than $1 per ton freight, including wages, food for the 
crew, fuel and charges of every kind. This figure 
would enable coal of a superior quality to be sold 
abroad at less than $3 per ton, fully $2 less than the 
best Welsh product. 
Electrical Notes, 

It is stated that the Jungfrau Railway in its entirety 
is to be abandoned, but the section already built and 
under construction will undoubtedly be very popular. 


All the Russian warships on tne Chinese station are 
to be fitted with Popoff’s system of wireless telegraphy. 
The experiments with this apparatus have been car- 
ried out up to distances of forty miles with perfect 
success. 

The premises at 5 West Twenty-second Street, New 
York city, which were formerly occupied by Prof. 
S. F. B. Morse, were torn down for the erection of a 
business building. It is gratifying to note that Mr. 
McCutcheon has had the tablet which used to mark 
the house replaced. The addition to the original 
bronze reads, “This tablet removed from building 
formerly on this site and replaced A. D. 1900.” 


A suburban electric street car line in St. Louis has 
fitted one of its ears with a telephone, says The Rail- 
way Review. The instrament is placed in the rear of 
the car, the negative wire being connected perma- 
nently through the wheels to the rail, and the positive 
wire being fitted with a simple device resembling a 
jointed fishing pole by which connection is secured to 
a private overhead wire paralleling the trolley. 


The second branch of the Metropolitan Underground 
Road at Paris was opened on September 29. It runs 
from the Triumphal Arch to the Trocadero. Another 
line running north and south will be opened next 
spring. The American engineers have been impressed 
with the rapidity with which the work is carried on, 
only sixteen months having elapsed in building the 
tunnel from Vincennes to the Bois de Boulogne. 

Ever since telephonic communication has been es- 
tablished between London and Paris, it has been con- 
stantly ramored that attempts were being made by the 
English and Belgian governments to inaugurate a simi- 
lar service between London and Erussels. It is an- 
nounced that in February, Brussels will be connected 
with the English capital by the telephone. There have 
been several obstacles in the way which have prevented 
realization of thisscheme. Great difficulty was encoun- 
tered in obtaining the sanction of the two governments, 
but after prolonged negotiations the necessary permis- 
sion was obtained. The electricians of the English Post 
Office had two alternative schemes. One was to laya 
eable from the English to the Belgian coast; and the 
other was to utilize the Anglo-French wire as far as 
Calais, and then to extend to Brussels over wires or 'and. 
According to present. arrangements it appears that the 
latter plan is to be adopted, since it has been found 
impossible with existing instraments to transmit vocal 
communication through a submarine cable over a 
greater distance than twenty miles. This is the length 
of the eable in connection with the London to Paris 
telephone, and also the cable connecting England 
with Ireland. 

Large refuse destructor and electricity generating 
works are to be constructed by the vestry of Hackney, 
a northeastern suburb of London. Five acres of land 
have been acquired on the banks of the River Lea 
upon which to erect the buildings. The present de- 
signs are sufficient to accommodate 6,000 horse power 
in boilers, engines, dynamos and switchgear, but the 
first installation of machinery will only amount to 
3,000 horse power which will be sufficient with accumu- 
lators to provide a current for 50,000 eight-candle pow- 
erlamps. The engines will be of the tripie-expansion 
type, with a working pressure of 175 pounds per square 
inch. Two dynamos will be driven direct by each en- 
gine, and a common condenser and cooling apparatus 
will be supplied to each pair of engines. The refuse 
destructor will comprise twelve furnaces with a daily 
burning capacity of 150 tons. It is estimated that the 
total cost of the scheme will amount to $1,250,000, but 
it is anticipated that the vestry authorities will effect 
an economy of $20,000 per annum. According to the 
Act of Parliament, the vestry are enabled to levy a 
maximum tariff of 146 cents per anit, but they propose 
to encourage the more general utilization of electricity 
by charging 8 cents to private consumers ; 6 cents for 
public lighting ; and 4 cents for the supply of electric 
power, 
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Sclence Notes. 

An expedition has been sent to Kingston, Jamaica, 
by Harvard Observatory to observe the planet Eros in 
its approaching opposition. 

Dr. A. Donaldson Smith, the African explorer, has 
arrived in this country and will deliver lectures. Mr. 
Edward Whymper has also reached the United States, 
and has given some lectures. 

The Pekin Observatory, which for two centuries has 
been one of the chief glories of Pekin, has been looted, 
and half the instruments will go to Berlin, and half to 
Paris. The instruments were erected by the Jesuits. 

Prof. Schiaparelli retired on November 1 from the 
directorship of the observatory at Milan, where he had 
been at work for the last forty years. He has been 
one of the most conspicuous figures in [talian science. 
His successor is Prof. Celoria. 

The Dewey Arch, a temporary structure built to do 
honor to the victorious admiral on his return, is being 
removed. For more than a year it has stood in Madison 
Square without becoming dangerous to passers-by. 
This speaks well for staff construction. 

The four hundredth anniversary of the birth of Ben- 
venuto Cellini will be celebrated in Florence by a fes- 
tival and by setting up the seulptor’s bust on the 
Porto Vecchio. Invitations have been sent out to 
goldsmiths’ associations all over the world. 


A committee of scientific men who were appointed 
to investigate the matter state that an eruption of Mr. 
Vesuvius may be expected at any time. It has been 
some time since there has been a dangerous outbreak. 
The experts in the observatory say that an eruption 
may occur at almost any time, but they are not ready 
to predict the strength of the eruption. 

More time, endeavor and money have undoubtedly 
been put into the Zeppelin airship than into any pre- 
vious enterprise of this nature. It is thirty years since 
Count Zeppelin first turned his attention to the air- 
ship as an engine of war, and those who were making 
experiments in flight by means of aeroplanes were in- 
clined to look upon him as a visionary. 

The Tiber at Rome has become swollen by heavy 
rains, and the water in the Forum was six feet deep on 
December 2. The Protestant cemetery is inundated, 
and it is impossible to get within 2,000 feet of St. Paul's 
Without the Walls. A large landslide occurred on the 
bank, and the arches of two bridges have disappeared. 
The dwellers in the lower sections of the city are in 
great distress. 

In excavating for the drainage system which is being 
installed in the city of Mexico, a number of articles 
were found which belonged to a period previous to the 
invasion of Cortez. Some of the articles found were 
golden ornaments with which the Aztec gods were 
decorated. On the extension of the Mexican Central 
Railway, workmen dug out $50,000 in gold and silver 
coins, the government and the workmen sharing 
equally under the old law of treasure trove. 


The new lecture hall of the American Maseum of 
Natural History is believed to be the largest audito- 
rium ever built for scientific lectures. It seats 1,500 
persons, There are three screens, each 25 feet square, 
two being placed at the back of the stage, and one is 
movable. The lanterns are in a special room in the 
center of the gallery. The broad platform is provided 
with unusual arrangements for scientific experiments. 
The city has thus far paid $4,472,000 for the institution 
in the way of buildings, ete., and the trustees have 
raised more than three million dollars additional. 


The authorities of the British Museum have recently 
secured the exhaustive collection of 20,000 moths from 
Western China which formed part of the collection of 
the late Mr. J. H. Leach, and is the finest collection of 
lepidoptera in the world. The Museum paid $5000 for 
the right to choose what they desire from the coilection, 
which will be about 12,000 specimens. Mr. Leach had 
specimens of several moths not to be found in any 
other collection extant, Sir George Hampson, Bart., 
who classified the moths of India for the Indian gov- 
erniwent some years ago, will make the choice and ar- 
range them in the present British Museum collection. 
The work will occupy about twelve months, 


Lieut. Julius Payer, well known for his Arctic 
explorations, was a great admirerer of Dr. A. Peter- 
mann, the German geographer, who has given great 
attention to Arctic explorations. When Lieut. Payer in 
1870 discovered the pyramidal mountain in Greenland, 
he called it Mt. Petermann, and it was long supposed 
that this was the highest mountain in Greenland. His 
last survey gave the height as 12.406 feet, but last year 
Dr. Nathorst discovered that the real height of the sum- 
mit was between 8,200 anc 9,000 feet above the sea level, 
so that the mountain can no longer be ealled the high- 
est in Greenland. The Dake of Abruzzi in his last ex- 
pedition discovered that King Osear Land and Peter- 
mann Land, as has been suspected, did not exist. Ic is 
probable that Lieut. Payer saw icebergs, which he 
took for land, so that in both of these cases the con- 
nection of the name of Peteriuann with the two locali- 
ties is very unfortunate. 
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Report of the Secretary of Agriculture, 

The annual report of the Secretary of Agriculture 
is a most interesting document. It is devoted toa brief 
résumé of the important work carried on by the various 
Divisions. Important extensions of the Weather Bureau 
work have been made during the past year. Its efforts 
have been specially directed to the investigation of 
methods of electrical communication without wires, 
with a view to establishing wireless electrical commauan- 
ication between vessels at seu and exposed points on 
our lake and sea coasts. Already messages have been 
successfully transmitted and received over sixty miles 
of land, and the Secretary expresses the hope that in 
the near future the craft ewployed in our coastwise 
commerce and on the Great Lakes will be placed in in- 
stantaneous communication with the stations of the 
Weather Bureau located at the principal ports. Spe- 
cial storm forecasts for |the {North Atlantic will be un- 
dertaken shortly through the use of reports received 
from the West Indies, Bahamas, Bermudas, the Azores, 
and Portugal, the new cable system connecting Lisbon 
with America, via the Azores, making this possible, 
Much stress is laid upon the continued improvement 
of the forecast service, and the value of its warnings. 
Mr. Wilson points out that notwithstanding the great 
number of craft plying the Gulf of Mexico at the time 
of the Galveston storm, the warnings were so timely 
that there was no disaster upon the open waters. 

The Bureau of Auimal Industry has carried on its 
highly important work, and the total number of cattle 
inspected before killing aggregated 53,087,994, in addi- 
tion to an inspection of 34,737,613 animals which had 
been killed. The total number of carcasses condemned 
was 61,906, and the number of live animals rejected 
was about 160,000 ; 999,554 microscopic examinations of 
pork were made, During the season of 1899. over a 
million eattle were moved, under the supervision of the 
Bureau, from the districts infected with] the, southern 
eattle tick, Over 1,800,000sheep were inspected, and 
nearly 627,000 dipped under the supervision of the in- 
spectors. The work of preparing serum for various 
diseases has also been carried on. With regard to rabies 
the Secretary declares that this disease is unfortunately 
on the inerease in the United States. 

The Division of Chemistry has carried on important 
work in the investigation of food adulteration; over 
500 samples of preserved meats of all kinds were pur- 
chased in the open market, and examined. The Di- 
vision finds that very little horse meat is sold in the 
United States. The foreign food products introduced 
into this country have been the subject of careful study. 

Most satisfactory reports are received from California 
as a result of the entomological work in the introdue- 
tion of the insect which fertilizes the Smyrna fig. In 
one locality more than six tons of Swwyrna figs have 
been produced ; this result will tend to make America 
a great competitor in the fig trade of the world’s mar- 
kets. An important parasite has been introduced to 
prey upon the olive scale, so injurious to the olive 
growers of California. From Natal a fungus disease 
has been introduced by which the injurious worms and 
locusts have been destroyed, and efforts are being 
made to introduce European parasites of the gypsy 
moth, 

The results of seed testing are declared to be satis- 
factory, and to have greatly improved the quality of 
seed distributed by Congress. Experts of the Division 
have been studying plants poisonoas to stock in Mon- 
tana, and valuable experiments will be conducted on 
the ground set aside for the use of the Department on 
the Potomac flats at Washington. The section of seed 
and Plant Introduction receives a special notice, stress 
being laid particularly upon the importation of cereals, 
including macaroni wheats of southern Europe and 
grasses and forage plants. The Kiushu rice introduced 
from Japan has already added one million bushels an- 
nually to the Louisiana rice crop. The introduction of 
date trees into Arizona is another valuable achieve- 
ment. The introduction of wheats from Russia, Nun- 
gary,and Austria is being watched with great interest, 
and if the wheat yield of the United States should be 
increased by only one bushel per acre, this would mean 
at the farm price of wheat in 1899 an addition of $26,- 
000,000 to the income of our farmers. The Division of 
Vegetabie Physiology and Pathology has also been 
carrying on important investigations. In plant breed- 
ing, orange hybrids have been placed at various points 
in the Sonth and their value has been tested in co- 
operation with several experiment stations. In corn 
breeding the features aimed at are early maturity, 
drought and smut resistance, increased protein content 
anda large yield. Diseases of sugar beet have been 
investigated, also diseases of forest trees. 

The Division of Pomology made a most interesting 
exhibit at the Paris Exposition, which attracted wide 
attention. A special effort has been made to give a 
thorough test to the cultivation of choice European 
grapes in the South Atlantic States. The work of the 
Division of Agrostology has been thoroughly systeim- 
atized. The grass garden on the Department grounds 
contains nearly 500 varieties. The destruction of prai- 
rie dogs has become a practical question of interest to 
farmers, and is being investigated by the Biological 
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Survey. Warning is given of the possible danger of the 
introduction and dissemination of the Belgian hare. 
Laboratory work and the stady of food of birds of 
economic importance have received attention, The 
work of the Soil Survey has been greatly increased, but 
still falls short of meeting the demand for soil surveying 
from all sections of the country. The work of this di- 
vision with tobacco is specially noticeable. The tobac 
co exhibit at the Paris Exposition was one of the larg- 
est as well as one of the most complete made, contain- 
ing over 2,000 samples. Florida-grown Sumatra tobac 
co was awarded twenty points of merit against eigh- 
teen points for real Sumatra leaf, and the yellow tobac- 
co of North Carolina was awarded as many points as 
the Turkish tobaceo with which it competed. 

The relations of the Division of Forestry with practi- 
eal lumbermen and tree planters have been closer and 
more useful than ever before, The total requests for 
working plans for scientific forestry exceeded fifty mil 
lion acres. The Department is receiving with increased 
frequency applications for planting and working plans 
for watersheds from which cities obtain their supplies. 
There is much inquiry in all sections of the United 
States regarding better roads and better methods of 
building them. Much work has been done by the 
Office of Road Inquiry and in co-operating with col- 
leges and stations. 

The Secretary reviews at considerable length the 
work of the experiment stations first established in 
this country twenty-five vears ago. The stations now 
employ nearly 700 persons, and in 1899 their publica 
tions aggregated 445 reports and bulletins. The study 
of foreign markets abroad with special reference to 
extending the trade therein for the agricultural pro- 
ducts of the United States has been prosecuted with 
zeal and intelligence. The agricultural exports of the 
United States for the past fiscal year amounted to 
$844.000,000. The rapid growth of our export trade to 
the Orient in recent years is most striking. In 1900 
our export trade to the Orient amounted to $107,000,- 
000. The Division of Statistics and the Division of 
Publications both earried on their labors with the 
usual satisfactory resnits, The annual output of pub- 
lications was 7,000,000, Notwithstanding the enormous 
amount of work which the Department carries or, the 
appropriations for the fiscal year amounted to only 
$3,006,022. In addition, the sum of $720,000 was pro- 
vided for division among the agricultural stations at 
the Paris Exposition; American exhibitors in agricul 
ture, horticulture, and food products received about 
500 awards. 

_— <> + + +o — 
A New MetaleKRiching Process, 

A new process of etching metal by an acid blast has 
been introduced. An atomized spray of acid is pro- 
jected vertically against the metal surface which is to 
be etched by means of an air blast, the pressure being 
from 5 to 8 pounds. The compressed air passes from 
the air tank to the atomizer and to the washing appar- 
atus. Each atomizer consists of a central tube sup- 
plied with air ander pressure, and surrounded by 
smaller tubes in connection with the acid in the tank. 
By this arrangement the air biast produces a finely 
divided spray of acid, which is projected with consider- 
able force against the metal surface required to be 
etched. The surplus acid falls back to the lower part 
of the tank and is again drawn into the atowizer, so 
that the liquid is constantly cirenlated during the 
progress of the operation. Means are provided for 
moving the plate during the etching operation, to in- 
tensify the action of the acid. After the etching is 
concluded, the plate is washed with the aid of water 
under pressure. According to Feilden'’s Magazine, ero- 
sion under the acid blast is very rapid. Some zine 
plates treated with nitric acid diluted to 10 degrees 
Baume were etched in three minutes as deeply as the 
**second etch” of the imimersion process, which will 
probably occupy about twenty minutes. It is not 
practical to force the speed of erosion in the ordinary 
process, as details would be eaten away by undercut- 
ting, and the heat would tend to melt the resist. In 
the case of the ac d-blast process the projection of the 
spray upon the surface in a perpendicular direction 
insures proper etching without undereutting the pro- 
tected parts of the metal. Overheating is also suc- 
cessfully avoided, as the compressed air is thoroughly 
cooled before it enters the aspirators, and the amount 
absorbed during expansion is fully equal to that due 
to chemical action between the acid and the metal. 

—________—_ +--+ »___--. — 
An Invention Probably Lost, 

John G. Carter, the inventor of the process of muk- 
ing a substitute for rabber from cotton-seed oi!, died 
recently at Savannah, Ga. The process was known 
only to Mr. Carter, and unless it is found that he left 
instructions and directions for the continuance of the 
work, it is probable that the secret died with him. 
This is a valuable illustration of the wisdom of patent- 
ing all inventions of any con:mercial value, and not 
leaving the matter a secret. Very valuable inventions 
have been lost to the world, owing to a mistaken be- 
lief that our pateut laws do not give adequate pro- 
tection. 
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ELECTRIC FREIGHT CONVEYERS FOR 
AND UNLOADING VESSELS. 

Up to within the last four years every pound of 
freight which was sent abroad was handled by means 
of slings or staging from the wharf immediately along- 
vessel. Not only is this process neces- 
not many sling loads can be handled per 
hour, even under the wost favorable conditions of 
weather and tide—but it is very expensive, requiring 
as it does a large number of men to load a ship with 
Moreover, in the slinging of 
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widely used on Puget Sound. The stowing of 1,000 
sacks of grain or flour per hour or 600 tons per 
day of ten hours is considered an exceptionally good 
day’s work in hoisting or slinging, or by staging; but 
the same number of men with a conveyer will handle 
2,000 or 2,200 sacks per hour. Indeed, it may be stated 
that the conveying capacity of the wachine is governed 
only by a ship's facilities for receiving cargo. 

In large modern ships or in tramp steamers, where 
the crew in the hold can be increased many-fold, sack 
and package edrgo may be handled at a rate of from 
3,500 to 4,000 packages per hour. 

Especially serviceable is this invention in the load- 
ing of flour, grain, and other perishable cargoes in wet 
weather. For, since no hoisting gear is needed, tar- 
paulin or canvas covering can be placed over the 
batches, and stretched from the ship’s rail to the ware- 
house door before the hatches are removed and the 
conveyer placed in position, thus insuring absolute 
protection to the cargo on the conveyer or in the 
hold. 
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or warehouses, an endless rubber or canvas beit or 
apron 24 inches wide is mounted, to which belt cleats 
may be riveted. The belt picks up the packages on 
the wharf or warehouse floor, and deposits them at 
the ship’s rail. The maximum inclination of the 
conveyer is about 50 degrees. 

The belt is driven by an electric motor on the frame 
of the machine, the motor being so placed that it will 
be entirely cleared by the belt or working parts of the 
conveyer, thus insuring safety in operating. 

The conveyer is mounted ona pair of swivel ball- 
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New Navy 12-inch Gun at Indian Head—Muzzle velocity, 2,864 foot 





THE McCABE ELECTRIC CONVEYER. 


bearing wheels in the center, whereby it can be easiiy 
and rapidly moved to or from any part of a dock or 
warehouse. Only three men are required to shift it to 
and fro. 

Since the machine carries its own driving mechan- 
ism, it follows that the rise and fall of the tide or the 
wash of passing steamers cannot hinder the rapid load- 
ing or unloading of a cargo. 


The conveyer weighs about 2,500 pounds per 45 feet. 


= e+ Ore -- 
THE NEW 12-INCH NAVAL GUN. 

The new 40-caliber, 12-inch gun, the first lot of 
which will be mounted on the new monitors and on 
the ‘* Maine” class of battleships, and which will hence- 
forth be the standard weapon of this caliber for our 
navy, has been completed and tested at the Naval 
Proving Grounds, Indian Head ; about twenty rounds 
having thus far been fired. 

By the courtesy of Rear-Admiral O’ Neil, we present 
an illustration of this gun engraved from a photograph 
taken at the Proving Grounds, which shows both the 
gun and its mount complete. 
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With a charge of 860 pounds of smokeless powder, 
and a projectile weighing 850 pounds, a wuzzle velocity 
of 2,854- foot-seconds was obtained with a correspond- 
ing muzzle energy of 47,994 foot-tons, the chamber 
pressure being 164g tons per square inch, or a half 
ton less than the designed working pressure of 17 
tons. We are informed that the gun, its mechanism, 
and mount, functioned admirably in every respect. 
The Bureau of Ordnance is to be congratulated in 
having achieved such admirable results. 

The fact that this gun shows 54 foot-seconds greater 
velocity than 
it was design- 
ed for, with 
half a ton to 
the square 
inch less pres- 
sure in the 
powder chaw- 
ber, speaks 
volumes for 
the excellence 
of the multi- 
perforated, all- 
gunecotton 
smokeless pow- 
der which has 
been adopted 
by the navy; 
for unlike the 
high nitro-gly- 
cerine pow- 
ders, such as 
cordite, which 
are used by 
some other na- 
tions, our new 
navy powder 
achieves these 
splendid re- 
sults without 
any  percepti- 
ble deteriora- 
tion of the 
inner surface 
of the gun. 

It is inter- 
esting to com- 
pare the new 
weapon with 


the 12-inch 
35-caliber guns. now in. service. -The new gun 
weighs 53°7 tons and has a muzzle energy of 893 


foot-tons per ton of gun. The present 12-inch gun. 
which weighs 45°2 tons, has a muzzle velocity with 
smokeless powder of 2,300 foot-seconds, and the cor- 
responding wuzzle energy of 31,170 foot-tons amouvts 
to only 689 foot-tons per ton weight of the gun. From 
the above comparison it will be seen that the muzzle 
energy of the new 12-inch gun exceeds that of the old 
by 58 per cent. 

If the energy developed by one round of the new gun 
could be applied as a constant upward thrust beneath 
a 12,900-ton battleship, it would be sufficient to raise it 
4 feet from the ground. 

The excellence of this weapon is shown by a com- 
parison with other 40-caliber, 12-inch guns, which are 
being constructed by the leading gun-makers of the 
world. At the bottom of the list is the French gun, 
which, in spite of its high velocity, shows a muzzle en- 
ergy of only 30,750 foot-tons, the relatively small energy 
being due to the very light shell, which weighs only 
644 pounds. The inferiority of this gun is greater than 
appears on the 
2 ] surface figures; 
= > for the light- 
ness of the 
shell will cause 
the velocity of 
the projectile 
to fall away 
far more rap- 
idly than that 
of the heavier 
projectiles. We 
should note in 
this connection 
that although 
the muzzle 
velocity of the 
Krupp 40 eali- 
ber gun is 
lower than 
that of the new 
United States 
gun, because 
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longer ranges. Judged by the muzzle velocity and 
muzzle energy, the new United States weapon stands 
easily first ; but jadged by the standard of energy per 
ton weight of the gun, it will be seen that the Krupp 
weapon has a considerable lead. It would be interest- 
ing, in this connection, to note how Krupp obtains 
these results with a gun so comparatively light in 
weight. It is possible that this gun is constructed of 
nickel-steel, and that an abnormally high chamber 
pressure is allowed. 

COMPARISON OF 12-INCH, 40-CALIBER NAVAL GUNS. 
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. Old pattern as used on ** Iowa.” 

Following the table of the 40-caliber guns are placed 
three guns of 35 and 50 calibers, the first being the type 
of 12-inch gun at present in use in our navy, and the 
50-caliber guns being two of the 1899 Krupp 
models, which the company state have actu- 
ally been manufactured and tested with 
the results herewith shown. The enormous 
energy of 58,205 foot-tons is obtained in the 
first of these two weapons with a 981 pound 
projectile having a muzzle velocity of 2,953 
foot-seconds, and in the second by a 77I- 
pound projectile driven at 3.330 foot-seconds 
velocity, the energy of 934 foot-tons per ton 
weight of gun being, as far as we know, 
the greatest efficiency yet obtained with 
any gun, experimental or otherwise. As 
this gun is over 50 feet long, however, it is 
altogether too unwieldy for service on ship- 
board, at least according to the present ac- 
cepted ideas on the subject. 

——__ a —_—____ 
THE THIRD-RAIL EQUIPMENT OF THE 
MANHATTAN ELEVATED RAILWAYS. 
Experimental runs are still in progress 
with the new six-car motor train which has 
recently been completed for the Manhattan 
Elevated Railroads, and the results are so 
satisfactory that the traveling public may 
look for a vast improvement in the speed 
and frequency of the train service on this 
great system. The experimental train is 
made up of four standard 18-ton cars and 
two 35-ton motor cars, one at each end. The motor 
cars, as far as passenger equipment is concerned, 
are duplicates of the ordinary cars, but the front end of 
each consists of a roomy cab with glass on the front and 
sides, and doors opening into the cab from the side 
and from the aisle of the car. One of our illustrations 
is taken from the front of the cab, another shows the mo- 
tor car and train, and athird represents one of the motor 
trucks and shows the sliding shoe by which the cur- 
rent is received from the third-rail. This rail is earried 
outside the tracks, and is safeguarded by two deep 
longitudinal guard-rails, 
‘The two motor cars, each 
of which weighs 35 tons, 
are strengthened beneath 
the floors by longitudinal 
plate steel sills, which, it is 
claimed, will prevent tele- 
scoping in case of end-on 
collisions. Each motor ear 
is equipped with four 150 
horse power General Elec- 
tric motors, one on each 
axle of the trucks. The 
eight motors are operated 
in parallel, the current be- 
ing controlled by an equal- 
izing switch in the cab, 
which performs the same 
function as the equalizing 
bus-bars in an electric pow- 
er house. The placing of 
the power at the ends of 
the train has the advantage 
of providing a more even 
motion in starting, the 
combined pull at the front 
and push from bebind get- 
ting rid of the uncomfort- 
able jerking effects which 
are at present noticeable 
on elevated trains. Cur- 
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rent is taken from the third-rail by means of the shoe 
of the front motor truck, and, after passing through 
the motors in the forward car, is carried by insulated 
wires tothe motors of the rear car. The third-rail is 
of very heavy section, 100 pounds to the yard, and it 
was rolled with a special view to its electric conduct- 
ivity. 

The train is fitted throughout with the air brake, 





A Motor Truck, Showing Third-Rail Contact Shoe. 


which, when the whole road is equipped, will repiace the 
vacuum brakes now in use on the elevated trains. The 
air brake is of the standard type used on trunk roads, 
with the difference that the compressors are operated 
by an electric wotor which is automatically controlled 
by the air pressure. The electric pump and air pump 
governor are clearly shown in our drawing of the cab. 
The governor consists of an air cylinder and piston 
with a vertical stroke, which is so arranged that when 
the pressure rises to the working pressure of 90 pounds 





The New Motor-Car and Train. 


to the square inch, the piston is driven upward against 
the pressure of a helical spring, and opens a switch 
controlling the pamp motor. As the pressure falls, 
the springs drive the piston down, and a suitable con- 
nection closes the switch and starts the pump. Above 
the air pump on the rear wall of the cab are the circuit 
breakers, the one to the left controlling the heat and 
light of the cars, and the small one to the right con- 
trolling the air pump motor. The main circuit breaker 
is located on the opposite side of the cab, and adjoin- 
ing it is the equalizing switch already referred to. 
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Below these is the reverser for use in an emergency 
stop. By throwing over the lever, the current is re- 
versed, and the whole force of the motors is employed 
to check the train. The controller is located imme 
diately below the front windows of the cab. The air 
brakes are sufficiently powerful to stop the train, 
when it is running at the rate of 35 miles an hour, 
within three or four car-lengths. The reverser and 
the powerful air brakes combined render the possi- 
bility of a collision very remote. 

The highest speed of trains will be 35 miles an hour. 
The average speed, including stops, will, of course, vary 
with the conditions, being lower where the stations 
are frequent and the traffic heavy, and higher when 
traffic is light or the stations more widely separated. 
How great the acceleration will be is best shown by the 
authorized statement of the company that the present 
running time of forty-nine minutes between the Bat- 
tery and One Hundred and Fifteenth Street on the 
Sixth Avenue line will be reduced to about forty 
minutes. 

For the present, power is being furnished from the 
Sixty-sixth Street station of the Third Avenue Rail 
road, a 500-volt current being used at the motors. A 
large power house is being erected at Seventy-seventh 
Street for the service of the whole system, which will 
have a maximum capacity under overload of fully 
100,000 horse power. It is estimated that 400 motor 
ears will be required for the equipment of the whole 
system; and as the trusses of the elevated structure 
have lately been thoroughly overhauled and strength 
ened, they will be in thoroughly fit condition to stand 
the heavier loads and higher speeds of the 
new service. 

= - —> <6 +e 
Telegraphing and Telephoning 
Simultancously. 


The Rysselberge system of telegraphine 
and telephoning simultaneously over a sin 
gle wire is meetiug with considerable success 
in Germany, the Berlin fire brigade being 
equipped with it. 

There are fifteen brigade stations in Ber 
lin, each of which is served by a special 
network of fire alarms. From these stations 
underground wires radiate ip all directions, 
each wire being connected with a great 
number of alarm pillars. The alarms are 
arranged for automatic working, and to each 
is fitted a key for telegraphing to the sta 
tion. As it is, however, a very great ad- 
vantage to be able to maintain during the 
progress of the fire a good connection be- 
tween the alarm pillars nearest the fire and 
the brigade station, exhaustive trials have 
been made with a speciaHy adapted tele 
phone which have resulted in the general 
introduction of the same. ‘To the Morse 
apparatus at the station a stand is attached, 
from which a microtelephone fitted with a 





battery switch and a second receiver are suspended. 
The remaining apparatus is inclosed iu a flat box and 
placed under the table. This box contains an indue 
tion coil, a condenser, and a circuit key. As it would 
be expensive to equip each of the fire-alarm posts with 
telephone apparatus, a portable set is used, which may 
be attached to the posts by means of a plug and socket 
provided for the purpose. Such a portable set is car 
ried by each of the brigade carts, there being some 
eighty now in use. The brigades’ cycles are also 
equipped with sets which are very compact in design, 
Experience with the sys- 
tem has shown that the 
switching in of the tele- 
phone apparatus in no way 
influences the telegraph 
service. During simulta- 
neous telegraphing and 
telephoning a slight knock- 
ing is perceptible in tie 
telephone, which, how- 
ever, does not destroy the 
audivility. 
——- ese -—- 

THK assay authorities at 
Birmingham, following the 
exaniple set by London 
and Manchester, have de 
cided not to stamp any 
hollow gold articles in fu- 
ture, where the thickness 
of the guid is less than No. 
36 gage. This decision will 
seriously cripple the cheap 
triuket and mock jewelry 
trade, where the keenness 
of the competition bas re- 
suited in the employment 
of rolled gold of such ex- 
treme thinness that the 
presence of the gold can 
scarcely be detected. 
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IV, SIMPLE ELECTRIC MOTOR. 
Continued from last issae.) 
BY GRORGE M. BOPEKING, 


The next thing to be done is to construct the field 
which in this motor is in the 
Fig. 1. The the field magnet is 


formed by winding four strips of No 


wagnet form of a ring, 


as shown ip core of 
24 sheet iron “¢ 
inch wide and 8 feet long upon a wooden core, asin the 
The 
, inch larger in diameter 
it must be 


ease of the armature core. form on which the 


field magnet is wound being 


than the this 18 Variavdie, 


and as 
armature is wound and balanced, 


arinature, 
ascertained after the 
he variation in the winding depending 
with which it 


on account of t 
and the care 
the 


on the covering of the wire 
In the 
shes interna! 


Before winding the field magnet core, 


is wound motor illustrated, field magnet 


ring is 2 4 ime diameter and {!, inches ex- 


ternal diameter 
the 8-foot strips are searfed or beveled off 


soldered together and coiled for 


the ends of 
and tinned, and then 
con venience 
The strips should be wound apon the form as tightly 
as possible, and when the last layer is on, a stout wire 
und the outside and twisted together to 
iron strip from unwinding, as in the 


is wrapped ar 
keep the sheet 
core 

to anneal the fleld magnet, the 
d by boring a hole through it 


wood so that it ean be removed 


case of the armature 
As it is not ne« 


wooden for 


and then st 


"essary 
mm is remove 
litting the 


piecemea! [The coil of sheet iron forming the field 


magnet core is composed of thirty-three layers. 


The ring is divided into four quarters by radial lines, 
and midway between twoof these lines, on opposite 
sides of the ring, are drilled holes for rivets “4 inch in 
diameter, the holes being countersunk slightly on each 
side. These rivets with slight heads are inserted in 
the boles, with the heads inside the ring. They are 
then neativ riveted at the outside, leaving the inner 
side as smooth as possible. To accomplish this, it is 
necessary to move the binding wire away from the 
center of the field magnet ring. 

When the two rivets are in place, the binding wire 
may be removed then in the same sections near the 


ends are rivets, one at each end of each section. 


The set 
projecting 
the rivets, it 


piace 
manner form inwardly 
pole pieces. While drilling the holes for 
ssary to clawp the strips firmly to- 


‘tions riveted in this 
is nece 
drill ehips from working in be- 
Eleven layers of the 


gether to prevent the 


tween the layers of the magnet. 
sawed out between the pole pieces to 
of the field magnet; the 
as shown to facili- 


spaces are covered with adhesive 


macnet ring are 


a space for the winding 


make 
ends of the pole pieces are beveled 
tate These 
tape and are wound with four layers (about 45 feet) of 
No. either single or double, cotton or 
silk cov 

One of the pole 
fleld ma 
is complete ; 
the 
pole piece, 
the wire terminals near the base of the machine, and 
sunt in the two windings to unite in 


winding 
18 magnet wire, 
red 

pieces will be at the bottom of the 
the other at the top when the motor 
ling on each side of 
at opposite sidesof the same 


gnet ant 
therefore the win 
field magnet begins 
snd is wound in the same direction to bring 


to cause the curt 
rth pole at the top of the magnet anda 
If a mistake 


producing a nm 


south pole at the bottom, or vice versa. 
is made in the winding, this ean be corrected in mak- 
ing the connections. It is not necessary to unwind 
imei rewital 

‘The construction of this magnet is open to criticism 
on account of the disposition of the laming, but this 
vonstraction is partly or wholly compensated for by the 


large rivets, which bind the pole pieces and the body 
of the magnet together. 
The drilled in the lower side of the magnet 


and tapped to receive machine screws, which pass up 


Holes ar 


ward through the base of the machine to hold the 
magnet. which latter site upon a small wooden saddle 
about !¢ inch thick in the middle. The field magnet 


winding. as we as the iron core, is covered with seve- 


ral coats of sheilac varnish, for insulation and protec- 
tion. 
The 


balis axially bor 


s 


journal boxes for the shaft are simply 5 brass 
and having an 
oil hole in the top. These boxes are each held in place 
brass plates bored to receive the sides of the 
and attached to the sides of the square 
The shaft is allowed to 
both ends safficiently to receive a 
The is wrapped around the 
gh firm paper to cause it to fit tightly 


d magnet 


ed to receive the shaft. 


by two 


balls, as shown, 


wooden standards by sere WSs. 


project a one or 
puiley or fan. artpatore 
ehies With enou 


into the fle and after the shaft is made level, 


the journal boxes are placed on the shaft, and the 
siaislards which sapport them are sawed off the pro- 
per igth and secured to the base by screws, one for 
each standard, passing upwardly through the base and 
into the lower ends of the standard. To the base ad- 
joining the standard at the commutator end is attached 


a wooden biock, to the ends of which are secured light 


copper springs, which beer on opposite sides of the 


eotmutator and act as brashes for conveying the cur- 


rent to the armature 
hold the lower ends of these 
brushes also clamp the wires which extend downward 


through the base, one being connected with one of the 


The screws which 
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binding posts which receive the battery wires, the 
other brush being connected with the outside terminal 
of one of the field magnet coils. The outside terminal 
of the other field magnet coil is connected with the re- 
maining binding post. The inside terminals of the 
field magnet coils are connected together. The con- 
nections are clearly shown in the diagram (Fig. 2). The 
upper screws in the commutator brushes are used for 
varying the pressure of the brashes ou the commutator 
as may be required ; the brushes being bent outwardly 
to adwit of this adjustment. 

If the motor is to be used for driving a fan, the base 
will need to be set upon legs of some kind. In the 
motor illustrated, the base is supported upon four in- 





Fig. 1.—FIELD MAGNET CORE. 


verted clothes hooks which support it 2 inches from 
the table. 

The oil cups are made of wood (soft maple or birch), 
with sto.ms extending down into the ,y holes in the 
spherical boxes ; and in the portion of the wood above 
the journal box is formed a cavity which will contain a 
few drops of oil. The outside of the oil cup is varnished 
with shellac except at the end of the stem, before any 
oil is putin. This confines the oil to the cavity and 
the interior of the stem and causes it to slowly feed to 
the journal on which the stem rests. The fan can be 
purchased for a small sum. It may be necessary to 
bush it to fit the shaft. Either an 8-inch or a 10-inch 
fan way be used. 

Of course, a small pulley will be substituted for the 
fan when the motor is used to drive a machine. 

If the motor when finished does not run in the de- 








Fig. 2.—ELECTRICAL CONNECTIONS OF MOTOR. 


sired direction, this may be changed by transposing 
the wire connections at the brushes, so as to change 
the direction of the current in the armature. 
2-+0-e 
Valuable Greek Antiquities, 

Mr. J. Pierpont Morgan has recently presented to 
the Metropolitan Museum of Art a votive mask, a 
necklace and victor’s wreath and bridal wreath, 
whieh were discovered some time ago at Olbia, an 
ancient colony of Miletia in Seythia. At first it was 
thought that the gold crown was that of a king, but 
an inscription on it shows that it was that of a priestess 
of Demeter. The work is not in repoussé, but ap- 
pliqué. Upon the back of the necklace is another word 
which signifies ‘* belonging to Zenoklides.” This shows 
that the neeklace and the erown belonged to two differ- 
ent persons, and not to one. The pendants of the glass 
amphore have all been fastened to the necklace, and it 
is now complete. The bridal wreath is composed of 
leaves of oak, myrtle and hawthorn made of siiver 
which has become oxidized by long exposure to the 
earth. Between the leaves are little buds of gold. The 
specinens are among the most perfect possessed by 
apy museum in the world. 
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Engineering Notes, 

Five million dollars will be expended at Dover, Eng- 
land, for dock extension, with a view of accommodat- 
ing vessels of the size of the ‘‘ Oceanic,” as several 
Awerican lines have iutimated that they will sail from 
that port when the work is completed. 

The annual report on the changes in rates of wages 
and hours of labor in Great Britain during the year 
1899 has just been issued. The prosperity of the eoun- 
try was such that the percentage of the unemployed 
was the lowest recorded since 1890. The changes of 
wages last year aggregated a rise of $575,000 per week, 
an increase of $100,000 over the year 1898. 

The municipal authorities of Bristo) are petitioning 
the British Parliament for the necessary powers to ex- 
tend and to improve the dock accommodation at Avon- 
mouth. The principal item of the scheme is the con- 
struction of a huge ocean dock to accommodate the 
largest cargo steawers and liners. The total cost of the 
undertaking is estimated to be $9,020,000. 


The British Naval Department has issued applica- 
tions for tenders for coal, and for the first time they re 
quire a twelvemonth’s supply under normal conditions, 
and also for any further supplies that way be rendered 
necessary though auy unforeseen circumstances. This 
is the largest single order ever placed in the cval trade 
in England. It is anticipated that it will amount to 
about 1,000,000 tons. 

The first vessel, the **‘ Runic,” with which the White 
Star Line are founding their colonial fleet, has been 
launched from the yard of Messrs. Harland & Wolff, at 
Belfast. She isatwin screw steamer, 565 feet in length, 
64 feet beam and of 12,400 gross tonnage. When com- 
pleted, she will be one of the largest passenger steamers 
afloat, and her inauguration will commence a new era 
in connection with the colonial ocean traffic with Great 
Britain. 

The Boston & Maine Railway gives cash prizes yearly 
to station agents for floral displays at their stations, 
says The Railway Review. Prizes of $50, $40 and $25 
were distributed to the station agents at South Lan- 
caster, Waltham and other places. At some of the 
principal stations on the Kansas City, Fort Scott & 
Memphis Railway greenhouses are to be established, in 
which passengers will be invited to pass their time 
while waiting for trains, and the surplus flowers will 
be supplied to the dining cars on the through trains. 

Extensive dock works are to be undertaken at Man- 
chester, which will considerably improve the co :nmer- 
cial prosperity of that city. Some thirteen acres of 
land have been acquired, and a large new basin with 
a water frontage of one mile, railway tracks, ware- 
houses, storage grounds, ete., are to be constructed. 
The object of the scheme is to enable the largest mod- 
ern steamers to berth easily and comfortably. Pro- 
bably the success of the Manchester Ship Canal is re- 
sponsible for these large additions to the dock capacity 
of Cottonopolis. 

The Current Supplement, 

In the current SUPPLEMENT will be found many 
articles of general as well as of scientific interest, for 
the most part illustrated by clear engravings. ‘The 
Building of the Great Wachusett Dam,” by J. A. 
Stewart, isa lucidly written description of a notabie 
engineering undertaking. The inaugural address of 
Prof. John Perry, president of the Institution of Elee- 
trical Engineers, on ‘* Electrical Engineering as a Trade 
and as a Science,” is continued. The clay-working 
machinery exhibited at Paris.is discussed in a weil- 
illustrated article. Prof. MacCord contributes an in- 
teresting account of a new elliptical lathe which can 
perform all that can be done with the appliances 
hitherto employed, as well as work which could not 
formerly be exeeuted on elliptical lathes. ‘Irrigation 
in the East and West” describes the work of the 
Department of Agriculture. “An Automobile Mowing- 
Machine” is a new invention which will probably 
excite no little interest. The inaugural address of 
Carl Hering, president of the American Institute of 
Electrical Engineers, is reproduced ; the subject dis- 
eussed is “The Paris Exposition of 1900.” One of 
the most thoughtfal and earnest articles is a paper 
by George W. Dickie, entitled “‘Can the American 
Shipbuilder under Present Conditions Compete with 
the British and German Shipbuilders?” The usual 
trade suggestions, notes and recipes will be found in 
their proper place. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Apparatus, 

ELECTRIC MOTOR.—Joszra Darume, Chicora, 
Penn. The motor is of that type in which the oscilla- 
tion of an armature in front of the pole of the electro- 
magnet is converted into rotary motion by means of a 
conrecting-rod and crank-shaft arranged above and at 
rizht angles to the longitadinal axis of the electromag- 
net, The armature has a rocking axis directly at the 
pole of the magnet. To the other end of the armature 
an arm is rigidly attached, extending at right angles to a 
point near the opposite end of the electromagnet, A 
crank-shaft is arranged at right angles to the electro- 
magnet. A pitman is cisposed on the opposite side of 
the crank-shaft from the armatare and connects the 
armatere-arm with the crank shaft. 

COMMUTATOR-BRUSH HOLDER. — Harry 
Brsnop, Manhattan, New York city. To insare a firm 
contact of the conducting-block and the commutator and 
the seat of the block, and to permit a free sliding move- 
ment of the conducting-biock without danger of the 
block's leaving its seat, the brash-holder is provided 
with a follower which serves to press the conductor to 
ite seat. The fotower consists of an angular lever, on 
opposite sides of the fuleram of which are rollers 
arranged to engage one end and the outer face of the 
conductor to hold the latter against its seat and against 
the commutator, at the same time preventing movement 
of the conductor from its seat. Arcing is prevented and 
the life of the brash lengthened. 

ELECTRIC FIRE-ALARM.—Cuartes L. Hateut, 
Poughkeepsie, N. Y. In this invention the fusion of 
metal at a low temperature releases the alarm, The cir- 
cuit-cioser employed comprises spaced contact-plates 
held in a casing and connected with the circuit-wires of 
analarm, A contact-bar is mounted to slide in the cas- 
ing, the outer end of the bar having a flanged offset. A 
spring moves the bar into engagement with the contact. 
plates. A binding-post is secured to the casing. A fasi- 
ble connection between the two binding-posts normally 
holds the bar out of contact with the plates. 





Engineering Improvements. 

ROTARY-CYLINDER STEAM. ENGINE.—Groree 
O. SANDE son. Fertile, lowa. The invention relates to 
that class of rotary engines in which the cylinders rotate 
about a stationary shaft, so as to act as a pulley fur trans- 
mitting power. A tubular shaft is divided by a parti- 
tion into admission and exhaust passages opening at op- 
posite ends of the shaft. A steam-chest is fixedly held 
on the shaft near each erd and has channels registering 
with the ports of the previously-mentioned passages, On 
the chests are epring-pressed slidable pistons, A cylin- 
der, divided into com partments, is rotatably mounted on 
the sbaft and has inclined abutments adapted to ride 
over the pistons, A diametrically-arranged cut-off is 
secured iv each head of the cylinder, 





Mechanical Devices. 
SCRAPER.—Groreet E. Ricuarnson, Chief, Mich, 
Mr. Richardson bas improved a scraper which he has 


already patented, sc that it can be raised and Jowered at 
either the front or back by means of mechanism oper- 
ated from the axle. The scraper, in the present invention, 
is evenly balanced so as to avoid lift on the neck of draft- 
animals ; for the draft will be beneath the toncue. The 
scraper in no manner interfeves with the driver in guid- 
ing the team, The drive shaft receives motion from 
the supporting-wheels of the frame. The drive-shaft is 
connected with lifting-shafts by a driving connection 
which serves alternately to operate the lifting-shafts. 
The scraper has its forward end portion controlled by 
one of the lifting-shafte: and its rear end portion by the 
second jifting-shaft. Both shafts act to raise or lower 
the scraper, 

REFINING. ENGINE. — Cuartes E. Torrance, 
Northampton, Mass, The inventor has devised a re- 
fin ng-engine for paper-makers, which engine is arranged 
to prevent hard substances from coming in contact with 
and injuring the cutter bars or blades and to permit con- 
venient adjustment of the .revolving ping in the shell to 
compensate for wear of the bolts without, however, 
shifting or otherwise disturbing the driving-gear for the 
plag-shaft. 

APPARATUS FOR CARDING-WOOL. — Hupertr 
L. Orrermann, Leipsic, Germany. To remove the 
bars and other foreign substances from the wool, the 
well known licker-in cylinder and beater operating 
against the points of the cylinder-teeth do not work 
sufficiently well, for the reason that only the burs on the 
surface are removed, The equally well-known carding 
process is likewise defective ; for the distance between 
the worker-cylinder and the carding-drum, while great 
enough to permit the passage of the burs, is too great for 
the proper carding of the wool. In the present arrange- 
ment, notwithstanding this large distance between the 
drum and workers, the wool is not carded as heretofore 
from the dram into the worker-cylinders directly, but is 
removed from the dram and transferred to the workers 
by means of a special traneferring-roller, in order to be 
then presented to the drum for treatment. 

RAG-ENGINE.— Epwarp A. Jones, Pittsfield, Mass. 
Mr. Jones has invented a new and improved rag-engine 
in waich a doctor is employed to prevent any of the pulp 
from being carried over by the heating<irum or from 
being lodged near the doctor under the cover to insure a 
free and easy running of the drum. The doctor is ad- 
justably mounted to compensate for wear and removable 
to permit convenient exchange for a new one when 
worn out, 

WHIM.—Joun H. O’Brien, Naehy, 8. D. The ob- 
ject of the invention is to provide a new and improved 
whim or miner's hoist which can be operated with safety 
and dispateh. In operation the bucket is caised bigh 
enough to permit a car to be ran under the bucket, 

The tender then depresses a foot-lever, thereby disen- 
gaging the sweep from the drum and at the same time 
applying the brake hard. By keeping command of 
the brake the bucket is lowered on to the car, and this 
done without letting the rope slack, the brake-lever is 
locked with the brake applied, and the bucket is cast off. 
With the rope maintained free from slack, the bucket can 
be swung clear of the car and will hang plumb without 
the necessity of starting the horse to take up slack, as is 
the case when the ordinary arrangement is employed. 
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Rallway Appliances, 

RAIL-JOINT.—James S. Parren, Equitable Build- 
ing, Baitimore, Md. The novel feature of this invention 
is to be found in a chair consisting of a clasp-section 
having a laterally opening seat for the edge of the rail- 
base. A base-plate is also used, provided near its free 
edge with an inclined surface adapted to operate by a 
wedging action upon the edge of the rail. A clamping- 
section has a base-plate adapted at its outer edge to en- 
gage with that of the base of the clasp-section and so 
formed thai it presses apon the base of the rail and 
forces the rail into the seat of the clasp-section, The 
constraction is both strong and cheap. 





Miscellaneous Inventions, 

EXTENSION-TABLE.—Joun T. La Turwo, Com- 
merce, Mo. The object of the invention is tu provide a 
table arranged w permit its extension by one or more 
auxiliary leaves which also serve to lock the table in 
place. The table is constructed with separable sections. 
Arms, pivoted at the central portion of the table, carry 
rigid auxiliary leaves. Levers are pivoted at one end 
on the arms and are designed to impart a swinging 
motion to the arms to move the auxiliary leaves into 
position on drawing the sections apart. When swang 
into position, the auxiliary leaves can be closely joined 
to thé tops of the table sections. A locking-device locks 
the table-sections in position. 

TOY MONEY-BOX.—Wuu1am H. Dierz, Chicago, 
Ili, The invention provides an improved savings-bank 
for the use of children. The bank comprises a glass 
vessel) having a threaded neck upon which a cover 
screws, having a coin-receiving slot. A pin is provided 
for insertion in registering apertures in the flange of the 
cover and neck. A lock engages registering eyes in the 
pin and the cover to lock the pin against removal from 
the apertures. The money is at all times visible, but 
cannot be removed until the cover is unlocked, 

DRESSING-CHAIR.—Cutuen A. Roperrson, Sparta, 
Ga, The invention is an improvement in dressing or 
toilet-chairs, and provides a rest or support for various 
articles of clothing and ez:Sod'+s a large number of 
pseful features in its construction. The chair includes 
a clock; a mirror; hangers for clothes; knobs for hats; 
ashelf for combs and brushes; a socket fora lamp in 
the shelf; slats for stockings; shoe-reste; a rest for 
shaving-articles; a shoe-blacking receptacle; and a 
trousers-press. 

ROD OR RIVET CLUTCH. — Harry ALamAn, 
Terre Haute, Ind. This invention is a tool adapted for 
application to a rod for rotating it for any purpose or to 


a short screw-threaded rivet for the purpose of screwing 
| itin place. The tool is particularly useful for inserting 





threaded rivets to secure boiler-plates together. 

BOWLING-ALLEY. —Henry Briovurs. Grand Union 
Hotel, Wilmington, Del. Mr. Blouth has devised a 
means for conveniently resetting the pins which have 
been knocked down, for indicating to the bowlers the 
pins which have been knocked down, and for returning 
to the bowlers the balis which have not been thrown 
with sufficient force to travel entirely up the incline lead- 
ing to the ball-retarning trough. 

CORNER-STAKE.—Josern 8S. Wesster, Minneap- 
olis, Minn. This corner-stake is designed for the use of 
surveyors and engineers and is adapted to be set in the 
ground and to contain a record of the surrounding 
ground and other information and is so arranged that it 
can be conveniently secured in place, or shifted from 
place to place. 

PHOTOGRAPHIC-PLATE WASHING AND FIX- 
ING APPARATUS.—Samvuet Satoman, Bronx, New 
York city. The apparatus is provided with liquid iniet anc 
outlet pipes closed by caps. In fixing the plates the caps 
remain on the openings of the pipes. In washing the 
plates, the caps are removed, so that a continuous circu- 
lation of water can be maintained through the appar- 
atus, 

SURGICAL APPLIANCE, — Tuomas D. McKown 
and Harry E. Crark, Cripple Creek, Colo. The ap- 
pliance serves as a rest or support for a leg from the foot 
to the knee and is so constracted that it is adjustable and 
can remain without harmful effect upon the limb for any 
necessary period of time. The appliance so eupports 
the limb that convenient access may be gained thereto at 
the sides, front, and back, enabling splints or bandages 
to be readily applied or the limb to be manipulated as re- 
quired. 

WINDOW-SASH.—Satvaror J. Buzzint and Gro- 
VANNI Ferractout. Manhattan, New York city. The 
invention relates to a window-sash of that class in which 
the sashes are adapted to swing open as well as to slide. 
The upper sash has a swinging sash-eection ; and the 
lower has two swinging saeh-sections. A ledge 1s hing- 
edly mounted on the upper sash and is designed to swing 
down over the top of the two swinging sash-sections of 
the lower sash. A fastening device holds the ledge in 
place. 

CURTAIN FIXTURE.—Francis B. Jaconus, Jer- 
sey City, N.J. The curtain-fixture is so constructed 
that, when applied to the window frame and a curtain is 
suspended from the bracket, an obstructed space for 
the free circulation of air is obtained at the upper por- 
tion of the window between the curtain-roiler and the 
window-frame. A person is thereby enabled to draw 
down the curtain and lower the top sash, thus allowing 
ample ventilation at the upper portion of the room with- 
out necessarily admitting much light. The turtain can 
be held close to the window-frame by means of a guide- 
roller. 

SIZING-KETTLE. — Wriu1am Wiison, Danbury, 
Conn, The purpose of this invention is to provide a 
siziug-kettle with means by which the water therein can 
be kept clear and free from the impurities in the sizing- 
kettle, This parpose is attained by arranging a strainer 
in the kettle and forming the vessel into two compart- 
ments. The water is forced to circulate upward in one 
compartment and downward in the other. All the im- 
pure matter which floats in the sizing-kettle is thas caused 
to pass down into the strainer, so that only pure water 
emerges. 

MILK-CAN.—Joun Germay, Aubrey, Wis. Passing 
longitudinally throngh the milk-can from top to bottom 
is a tube which registers with an opening in the cover. 
A tube projects from the cover-opeaing and has sliding 





engagement with the tube of the can. A portion of the 
cover-tabe is perforated and forms a screen; while the 
other portion of the cover-tube is imperforate, eo that 
according to the position of the cover, the interior of the 
can is ventilated or not. 

FIREPROOF TAR-KETTLE.— Euan Crrerper, 
Brooklyn, New York city. The kettle is to be used for 
boiling the tar or asphalt employed in making roads. 
The object of the invention is to constract the kettve so 
that tar cannot take fire while boiling. To secure this 
end, a fireproof connection is provided between the top 
of the kettle-top and the wal) of the furnace, so that 
flame cannot pase out from the top of the farnace, 

VIZOR FOR CAPS,—Max Marres, Manhattan, New 
York city. The vizor consists of a piece of felt stiffen- 
ed by a sizing and compressed. The sized and com- 
pressed felt is saturated with lamp-black and oil and has 
its top and bottom surfaces coated with layers of ename!. 
The edges of the felt are left raw. When the vizor is 
prepared, a jet-black raw edge is exposed which closely 
resembles the edge of leather. 

CUFF-HOLDER. — Ernram ©. Suepp, Wichita, 
Kans, While substantially rigid longitadivally, the 
holder can be turned axially and laterally at its portion 
adjacent to the sleeve-engaging clip, thos facilitating 
the attaching of the sleeve, especially when there are 
wrinkles with which it is usually difficult to engage the 
edges of the ordinary clip. 

DEVICE FOR CONTROLLING HORSES. —Cuartes 
E. Wrt1is,. Manhattan, New York city. The attach- 
ment is always in position for instant use to check a 
vicious or unruly animal by contracting his windpipe, 
without, however, injuring him. The horse is thus com- 
pelled to release the bit, if held between the teeth, and 
to check his speed. ‘The attachment can be used either 
with driving or with saddle horses, 


BOTTLING. MACHINE. — Cuartes H. Booart, 
Brooklyn, New York city. This machine is especially 
adapted for bottling milk, either condensed or plain, and 
is so constructed that the milk is evenly directed to a 
series of nozzles and the supply regulated before it 
reaches the nozzles, and that the delivery ends of the 
nozzles are simultaneously opened or closed, as desired. 

DEVICE FOR PREVENTING HORSES FROM 
CRIBBING,.—ALFrep and Cart THomson, Fort Rav- 
som, N.D. The device comprises a rotary part arranged 
above and extending along the front board of the 
manger. When the horse bites bis manger, the rotary 
parf immediately tarns, and thus eventually cures the 
horse of his habit, 

KNOCKDOWN BOX. — Ernest Rascuré, Paris, 
France. The object of the present invention is the pro- 
vision of a system of metal mountings or fasteners for 
use in the mesafacture of chests, trunks, boxes, farni 
ture, and other objects which can be entirely assembled 
or taken apart. The essential feature of the invention is 
a fastener, comprising two converging legs or end mem- 
bers, both adapted for attachment to the same part of the 
box. The inner ends of the erd members are spaced. 
A central member extends from the inner end of one 
end member to the inner end of the other, and is con- 
structed for attachment to another part of the box, 

CABINET PICTURE-FRAME..-Lours B. Pranar, 
Brooklyn, New York city. The frame is so constructed 
that the picture, back, and glass will be entirely sur- 
rounded by the frame, effectually preventing the parts 
from accidentally dropping out after having once been 
placed in position in the frame, The top member of the 
frame can be removed to provide an opening through 
which the picture, glass, and back are slid into place. 

WINDOW-SCREEN.—Exuseiner G. Hoipesx, San 
Antonio, Tex, The window-screen comprises a netting 
supported by a thin metallic frame. The sides of the 
frame form slides for engaging the inner faces of the 
window-stops. The transverse cross-bars of the frame 
and the netting are corrugated vertically, the corraga- 
tions acting as lateral springs for holding the slides in 
frictional contact with the stops and permitting the 
screen to be used on windows of different widths. 
Closing-pieces are employed for the corrugations, 

SASH-HOLDER.—Orro F. He.rarirz, Chicago, I). 
The invention relates to a class of sash-locks which en- 
gage the sashes and the side of the window-casement to 
hold the sashes at desired points of vertical adjustment 
and lock them cloeed or partially closed. In a casing 
two locking-arms having convex outer edges are pivoted 
and held to rock toward and from each other, so that 
their ends can be projected from the casing. Two 
keeper-bars are adapted to bold the locking-arms re- 
tracted by their engagemeut with the members of the 
arms at their rear ends. 

CATCH-BASIN OR FRESH-AIR INLET.—Wit11Am 
H. Dewar, Manhattan, New York city. The catch- 
basiu or fresh-air inlet has a self-cleaning top or grating 
and a back-pressure valve, which valve can be removed in 
a convenient marner whenever desired. The basin or in- 
let is so constructed that it can be flooded and cleaned at 
any time through a connection with a convenient water- 
supply. 

BUCKLE.—Samvet and Apranam Brenerzucnt, 
Manhattan, New York city. Two telescopic members 
are employed which lock automatically. The locking- 
device is at the back of the buckle, but operated from 
the front, and so placed that its operation is not affected 
by any movement on the part of the wearer. The 
buckle is applicable to suspenders, garters, and gloves. 

CURTAIN-ROLLER. — Bensamin F. Bett, Nash- 
ville, Tenn. The inventor's construction is designed to 
prevent one from overwinding or drawing the shade 
down too far. In the curtain-roller a ecrew-shaft turns. 
As the roller rotates, it carries with it a projection. A 
nut is threaded on the screw-shaft and has a Ing ar- 
ranged for engagement by the projection on the roller, 
means being provided for holding the nut from turn- 
ing with the screw. The raising or lowering of the 
roller adjusts the nut to position in order to engage the 
projections arranged in the path of the nut to stop the 
turning of the roller. 

BOTTLE-CLOSURE.—Joun F. Perry, 408 East 63d 
Street, Chicago, il. The closure comprises a cap. pro- 
vided on ite outer side at or near ite upper end with a 
downwardly-facing ston-shonider and with tongues, at 
its lower end, sprung normally outward. A fastening- 
device ie held between the shoulder and the tongues and 
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is slidable longitudinally along the cap, whereby it may 
be adjusted to press the tongaes into engagement with 
the bottle-neck, 

BEDCLOTHES- HOLDER. —Cuaates J. Wave, Pen- 
sion Office, Washington, D.C. ‘the invention ie e#pe- 
cially designed for use vn children's beds for the purpore 
of preventing the child from threwine off the cover. 
The constraction is such that+the movements of the 
child are in no way impeded and that the child may ever 
readily assume a sitting posture. But whenever Un 
child lies down, the clothing is instanily returned to the 
desired position. 





Designs. 

BELT.—Wriiam Wassersrrom, Manhattan, New 
York city. At the back of the belt is an elongated 
lozenge-shaped panel. A back section is interlaced 
through the central portion of the panel, whereby verti- 
cal sections of the pane! are apparently ¢:oboased. 

BELT.—Joun Strempenr, Manhattan, New York city. 
The belt consists of two sections, united at the back by 
an ornamental connection, at which connection a por- 
tion of one section is passed through the other. 

Nore.—Copies of any of these patents can be fur. 
nished by Munn & Co, for ten cents each. Please estate 
the name of the patentee, title of the invention, and date 
of this paper. 





NEW BOOKS, ETC, 


Their Theory, Construction 
By W. W. F. Palien. 





INJECTORS. 
and Working. 


Manchester: Technical Publishing 
Company, Limited. 1900. i6mo. 
Pp. 187. 


It is seven years since this work was first published, 
The present edition describes the latest patterns of in 
jectors. The eubject is treated in a thoroughly practi- 
cal manner, and includes not only the practice but the 
theory of the injector, Air injectors are alse included. 


SCIENCE OF COLOR Mrxtna@. A Manna! 
Intended for the Use of Dyers, Calico 
Printers and Color Chemists. By 
David Paterson, F.C.S. London : 
Scott Greenwood & Company. New 
York: D. Van Nostrand & Company. 
8vo. Pp. 128. Price $8 net. 


The author has prodaced an excellent book. A new 
work on this subject has pot appeared for a long time, 
and the progress which has been made in dyeing, 
etc., has been very great. A valuable feature is the va- 
rious pattern plates. This new series of technical 
Manuals ls a Most Important one, 


HEDGES, WINDBREAKS, SHELTERS AND 
Live Fences. A Treatise on the 
Planting, Growth and Management 
of Hedge Plants for Country and 
Suburban Howes. By E. P. Powell. 
New York: Orange Judd Company. 
1900 16mo. Pp. 140. Price 50 cents, 


An excellent little book which will meet the ~eeds of 
many persons, It will be weloomed by all who have 
country places and by landscape gardeners. It is well 
gotten up and illustrated. 

QUANTITATIVE CHEMICAL ANALYSIS. 
By Frank Clowes, D.Se., and J. 
Bernard Coleman, Philadelphia: P. 
Blakiston, Sons & Company. 1900. 
12mo,. Pp. 582. Price $3.50 net. 

It has been the custom of authors of most books upon 
chemical analysis to leave out illustrations of apparatus 
and methods of doing the work, or at least to use ther 
sparingly. ‘The volume before us is an exception to this 
rule, but it seems as though even more illustrations could 
profitably be used, for anfortanately chemical analysis 
muet sometimes be picked up by the amateur without in 
struction. The volume before us treats the subject in a 
clear manner snd it ie one of the best we have ever seen 
for the use of the beginner and amateur. 


FREE-HAND PERSPKCTIVE. For Use in 
Manual Training Schools and Col- 
leges. By Victor T. Wilson. New 
York: John Wiley & Sons, 1900. 8vo. 
Pp. 280. Price $2.50. 

The value of free-hand drawing, and especially free 
hand perspective, in a)\ shop work will be conceded at 
once, The author has produced a most important volume 
which will prove of value toevery one who has occasicn 
to make even the roughest kind of perspective drawings. 
The section relating to perspective sketches from work- 
ing drawings is particularly valuabie, some of the illus- 
trations being notably good, It is a style of book which 
should have a large sale. 


CHURCHES AND CHAPELS. Their Ar- 
rangement, Construction and Equip- 
ment. By F. E. Kidder, C.E., Pp. D 
Second Edition, revised and en 
larged. New York: William T. Com- 
stock. 1900. 8vo, oblong. Pp. 157. 
54 plates. Price $3. 


The first chapters of thie work are found interesting, 
treating as they do of the constructive features of churches 
a subject almost entirely negiected by writers upoo this 
topic. The book 1s elaborately illuetrated by diagrame 
and engravings. The author seems to cover the subject 
in a thoroughly satisfactery manner, Such topics as 
acoustics, heating, lighting and ventilation, charch beila, 
tower clocks, etc., are not neglected. 


GALVANIZING AND TINNING. A Practi- 
eal ‘Treatise on Coating with Tin and 


Zine. By W. Flanders. New 
York: David Williams Company. 
1900. 16mo. Pp 93. Price $2. 


Technical literatare is very deficient in information 
upon galvanizing and tinnin’, and we note with satis 
faction the present volume, which gives precisely the in 
formation which is alwaya asked for. It is written by a 
practical man, who has «ade the installation of galvan- 
izing and tinning plants a specialty. The directionc are 
common sense and the illustrations are excellent. It has 


a special chapter on tinning gray iron castings. 


— 
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cupies at least half of the space in the cell. One formals | 
is said to be : oxide of zinc, 1 part ; sal ammoniac, 1 part; 
chloride of zinc, 1 part ; water, 2 parts ; 
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plaster, 3 parts ; 
all by weight. 


(8008) L. F. asks: What is the candle | 
power of ordinary coal oil lamps having wicks 34, 1, 144 | 
“land 114 inches wide, and a stadent lamp heving a wick 
A. The candle power of 
The only | 
‘| way to proceed is to measure each lamp when it is in its 
The results will be from 5 to 50 or per- 
Nearly every text book of physics | 


* | M4 inches in circumference ? 
these wicks varies greatly in different barners. 


best condition, 
haps more candies, 
method of 


measuring candle power. 


describes the 
Avery's 
guide in the experiment. 
(8004) P. S. asks : 
a dynamo out of the * 
in Experimental Sciepce (page 497). 
and amperes can I expect from it? 


ie very simple 
many tools? A. 1. 
| dynamo if it be driven by an engine. 


The simple electric 


| every direct current motor isa dynamo when 
It will give nearly the same current as is used 
will light a few smail incandescent 


power. 
to drive it, and 
lampe. 2 
build without a machine shop, The dynamo descri>ed 
in SurPLement, No. 600, is able to light eight 16 candle 


power lampe of 50 volte. 


(8005) P. D. B. asks: Will you please 
publish a recipe for making batteries to be used upon 
a gasoline A good dry battery is 
best adapted to igniting the vapor in a gasoline «ngine. 
These can be purchased much cheaper than they can be 
made. Their construction can b 
Primary Batteriex, price $1.50 by mail. A storage cell is 
described in ScreNTIFIC AMERICAN SUPPLEMENT, No. 
792, and the Electric ignition of Gas Engines is the sub- 
ject of a valuable article in SurPLement 1281. 


(8006) H. G. V. L. asks: 
best for X-ray secreens— barium platinocyanide or tungs- 


motor bicycle? A. 


tate of caiclam? A, 
fluorescent screens than calcium tangstate; 
pronounced to be 75 per cent better. 


by some It is | 


after the rays have ceased to strike it as calcium tungs- 
tate does. 2. Where can barium platinocyanide be had, 
and what quantity would be needed to make a acreen say | 
A. Either of these substances can be 

See our advertis- | 


8 by 10 inches ? 
had from dealers in X-ray apparatus, 
The 

use per square inch. 
from 0° to 80°. Do not know how to get the specific 
gravity, eay sulphuric acid 1°82, or sulphuric and water, 
for electrolytic breakers or batteries? A. Put your actin- 
ometer in sulphuric acid of known density, or in a mix- | 
ture of the proper proportions, and observe the reading. 
Afterward it will only be necessary to bring the fluid to 
the density which will support the actinometer at the 


ing colume, 


same mark. 


(8007) MeK. 


ing winds westerly ? 


ask- : 
The 


Why are our prevail- 
earth's revolution would na- 


turally cause the winds to blow in the opposite direc. | 
The prevailing winds of your part of the | 


tion. A. 
world are westerly because you live in the zone of the 
anti-trade winds, which prevail from 30° to 60° north 
Winds are not caused by the earth's 
They are modified in their direction 
They are caused by the heat of the 


and south latitude. 
rotation on ite axis 
by that rotation. 


sun. The subject ie too extensive for treatment ina 
| note. The reader is referred to Waldo's “ Elementary 
Meteorology,” price $1.75 by mail ; and for a complete 


presentation of the subject to Ferrell's “ Treatise on the 


Winds,” price $4 by mail. 





TO INVENTORS 

An experience of over fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
| 361 Broadway, New York. 
| 





INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


DECEMBER 4, 1900, 
AND BACH BEARING THAT DATE, 


[See note at end of list about cupi-s of these patents.) 
_ 





Acid and making same. gallocyanin sulfonic, C. 





De la Harpe 60,220 
Acid and making same, leucogalloryanin-sul- 
fonic, C. De la Harpe ns 3.271 
Addressing newspapers, A. T. McCreary iS. 292 
Advertising apparatus, D. G. Hurd 2 M7 
Aerial recreation apparatus, ete.. F. A. Bellamy.. 63.004 
Air brake coupling Vaughn 110 
Air brake igstruction chart and apparatus, lofty 
& Ettinger 3. Dy 
Air comprersor. H. Liethegener 665, 126 
Alarm. See Burglar alarm. Low water alarm. 
Alloys, making aluminiom, L. Mach - 2.8 
Alloys of alaminium and magnesium, manuafac- 
ture of, L. Mach cvescceces GH2.91 
Alurmina, making, C. M. Hall, .... 20... ...cceeeeeces BT 
Anchor mechanism for boats, M. P. Hoy........ . @a.174 


Animal holder, J. P. Payton dens 

Antt-inerustation compound, J. H. McMaken. 

Arm reat, F. Ritter. 

Armature space block, ~3 Geisenboner.. 
Axle box, B. 8. BE. Tak ase 

Bae, See Fruit wathering bag. “Mail bag. 

Battery. See ery. 

Bean picker, G. 

Bearing thrust 


Of. 28, 








‘School Physica,” price $1.40 by mail, is a good 


I would like to make 
Simple Electric Motor " described 
How many volts 
How many incan- 
descent lamps, and what candle power? When wound 
as a dynamo, can I ase it us a motor? Have you a Scr- 
ENTIFIC AMERICAN SUPPLEMENT describing a dynamo | 
and motor that will light some incandescent lamps and 
and easy to make, as I have not very 
motor is a 
Every dynamo is 
| motor when electric carrent is sent through it, and | 
driven by 


3S §& Fy | Sse quaeireenes 663,172 
Boats, means for ventilating, M. P. Hoy.......... 663,173 
Boiler. See Sectional boiler. Steam boiler. 
Boiler crown bar, steam, E. Clay..............+0+.+ . 
| Roller gas ulator, steam, W. H. Downing..... 664,158 
| Botlermaker's spacer, Tb Se WOUND: cccdedecesccce 8.08 
Boot or shoe, M. Hallanan.................ceceesnee 664,270 
pottie filling device, L. P. Straube............. . 8.6 
Botte, non-retiliable, J. A. Foster......... .. CRB 
Bottle, non-refillable, Kendrick «. Wiley.. ~ 662,05 
Bottie ghopper, i it, Sinn. cmehessseeseedebun 663,040 
Box. See Feed box. Paper box. 
| Box making machine, W. 8. Doig.................. 3,223 
Box stay strips, applying, T. Morgan........ enen.ca 663,087 
Bracket. See Lamp bracket. 
Brake. See Bicycle brake. 
Branding iron, B. Dadiey.... as 
moan dius s tattooing apparatus, Wright & 
i dicenmessyinceesos chcecotesastubiaannnis 


| Bung and bung bushing, Ga. deatger 


| Button'and button fastener, A. All 


The simple electric motor is the easiest to 


learned from Carhart's 


1. Which is the 
Barium platinocyanide is better for 


Its chief point of | 
superiority is that it does not retain ite glow so long 


dealer will tell you what quantity to 
3. Have an actinometer with ecale 


ry, in water, means for, D. Mason........ 665,180 
Clip. ceo Treber Wa wire ae, 
Clock chime, ON nee 663,089 
Cloek sepeaens © mechani, Bailey & Parkinson. 662,04 
Cluteh, friction, EB. FP. Stome.. ...... ....++as0 -+ «000 668,396, 
Coatings, —pyae for appiyina. CR. Britton: 662/910 
Cock, ball, F. Jewett... .........sencesesseees canépece 668.251 
' S ‘oin holder, T. O. Miller. 663.290 
Collar, borse, Fry & Barnes... ............-+«g.06 . 668,021 


| | Engraving machine. C. 


Bed bottom, J. Hoey.. 





| peers stand, W. art, Jr 
Billiard and pool table, convertible, F. X. Ganter on2ie7 
Boat launching device, life, W. J. Kennedy Gti S48 











Brush, H. M. Sturgis... .. 

Brush, shaving, Samson & Levi 
Buckle and coc keye, D. E. Stoneburner.... own 
Building construction, J. C. Peltom............. «. 





Bunion or corn shield, J. J. Georges. . 

Burglar alarm, W. H. C. Jewell 

Burner. See Gas burner. 
Vapor burner. 

Burner, W. KR. Jeavons.. 


Ee burner. 
662,442, bn 


gle 
collar, 


Button and necktie bolder, 
Bradley 

Cabinet, kitchen, L. Amold.. 

Calendar, F. B. Moelle 

Call box retarn signal “Gaviee:. J. 
inson 

Camera, photographic, Wright & Gooding. . 

Can, Davenport & Robinson 

Can numbering machine. C. W. Sleeper 5 048 

Candies, dipping frame for coating, P. Panoulias. 663,259 

Car, baggage, J i oud. “4 

Car buffing re railway, J. A. 

Car coupling, C. Paulson 

Car door — LE mechanism, G. | 

Car, double hopper bottom, G. |. Kin 

Car. ete., dumping. L. L. Vansant. 

Car fender, Db. C. Wallace 

Car ournal box bearing, J. . S —  * eneaeEs 





Hinson.......... 







King. ne 
_ oe 








Car life zuard, tram, W. T. Watson. .............- 
Car loading machine, railway, J. L. Brannon et on 

Bi woe cscpovgencegoens- coccesssccossgugocensoncegne Se 
Car wheels, manufacturing. F. A. Wheeler....... 68.30 
Carpenter's ee BE. M, Hembree...........-sse0sss 663.165 
Cart. T. Hil > ; . 277 
Carton or oo H. G. Roth 662, 969 
Case. See “or moistening case. 
Caster, ball, H. Fauber. encccccesessceseees 663. 14 
Cattle guard, S. L. Summers . 1188 


Cellaloid, solvent materia! for wanting surfaces 
of, A. N. Petit. ‘ 
Chain, drive, E. F Morse. : 
Channeling machine P. Stanbon 
Checkrein guide, J. a Leighton 
*heese cutter, H. G. Roth 
Cheese sampling tube, H. G 
Chiorin, making, P. Naef 
Chiorm making apparatus, P. 
Chuck, J. Blamire.. 
Chuck’ mechanism for automatic cutting ma- 
chines, J. W. Brown, Jr.. 
Chute, counterbulanced, L. J. Anderson.. 
Cigar, J. W. Coughtry.. , 
Cigar moistening case, J. T. Dave ey. 
Cigar molds, ordering book or card for, BE. F. Du 





BE owes se 
Naef. 











Brul. . BoM 
Cigarette ‘making machine, G. A. Jasmatzi. ... P90 
Circuit breaker, automatic magnetic, W. M. 

BADER. . ccccccccccvccccecs.cscvecsscosecccesescsccees 
Circuit pogoner. A. Stromberg........ .... 


Clamp, F. 
Clay blocks, forming. ‘Walker & Croft 
Clay forming die, Walker & Croft... 
Cleaniag and painting or treatin 





surfaces sub- 





Combustion, eppeees for eenny L D. 
est 






Con@nement mantle, A. Jaks. 


Conveyer, J. Barney...... -...+-+ssesceseseeeees 663.251 
Copying press, roster. Tobey & mepuee coewe 663,051 
Corn conveyer, W. STIR ccc. o-cuccncsnecnduses 663,276 
Corset, R. L. a poesbeesusouns 662, 
Corset cover. Bi, ROGUE. «0000 cccccccggcceesecese 663,014 
Coupling. See Air brake coupling. Car coup- 















ling. Thill coupling. 
Coupling device, B. Cannon. 
Covered nail. S. W. Tucker 
TO ae / 
Cream separator, centrifugal, J.J. Berrigan, 
Rin, em 
Culinary utensil, 8. D. & M. G. Pheian...... 
Cuspidor, C. C. Finlayson.. . * Seeord 
Cut-off, antomatic rain water, J. Haering.. - = a8 
Cut-out, ceiling, W. A. Charolt......-..-scesecec-cee om, rtf 
Cutlery polishing machine, C. F. & C. H. J. Dilg.. 662,919 
Cutter. See Cheese cutter. Mold cutter. 
Cylinder reboring apparatus, J. A. Wahigren 663,473 
Delivery mechanism, 8. Wheeler. 663,057 
Dental chairs, supporting and elevating mechan- 
ism for, B. filkerson pecteqagn SSesecosene 663.143 
ET BEE, dice vceceetensedtuneees ead €68,178 
Dental elevator, X. Dodel... ..........ssccceecenves (663.008 
Dental handpiece, H. B. Mitchell..................+ 66" .086 
Derrick, portable, W. Baptist. 662.908 
| Die. See Clay forming e., 
’ Dish washing machine, C. Read «eee BAM 
Displaying apparatus tAS—. M. Barr....... 63,158 
Document bolder or file, R. KRolb....... eS 
Door fastener, B. C. Mitchell ecudasetee . 
Door, warehouse, tt iD. sit ncbiuieaiehad 27 
Dough mixer, J. McLaugbiin MAE 
Draft equalizer, G. A. Beltz...... 0.6.26 ceesees 03,154 
Drawing ineqrement, Tis > CORcccocecccscsencte i, OD 
Drill press, C. We GENIE. 0 cvoccceceeseccees 663.065 
Dry battery, z. suey Win os enonndosccvccestinseueses 663,289 
Dyeing apparatus. ¥ Sh, SEINE... .ncnnaeennenena 3 20 
tH, 22! 


Dyeing coal tar colors, Guizkow & Homolka.. 






Dyeing machine, H. W. Chureh.... ............000+ 68.012 
Educational device, T. L. Martin.................+. i INT 
Eee beater or cream whipper, P. B. Tingley. cecee 663.305 
Eva holder, T. N. Thomson.. . 8, | 
Electric current ane. H. M. Warren... ose 
| Electric heater, J. E. Brown . 62. mn 
Electric rieter, T. A. Edison 08,015 
E wy wy qotess, means for starting o ° 
quoveecotengess 663,207 
ules ste = electromagnetic waves of high fre- 
qeeney. controlling mechanism by means of, 
i...) Or 665, 400 
miectrie traction apparatus, H. (Sig Me 662,921 
Electrical apparatus for = “pg = or 
other circuits, H. A. Parrish ... 6190 
po eR SP err ee WRI 
Elevator safety gate, Hitz & Blaker. 68,228 
Engine. See Explosion engine. Gas engine. Re- 
volving cylinder engine 
Engine cab, traction, G. F. Commer.................. 663.147 
Engine regulator, traction, G. F. Conner 63.146 


Engines, electric igniter for explosive, > 
vapier o anes owe ‘ 
H. Field vent adail 
Envelop and envelop fastener, W._o. Brown, Jr.. 
Envelop. partitioned duplex, F. A. Walter 
pregereting pan, F. |. Seard —- 
Exhibitor. goods, C. M. Schaeffer. 
Explosion engine. H. W. Strauss 
Explosives, making, A. C. Girard 
Eyelet hole machine, ©. L. Nutter 
Farm gate, F. Bardem. ..............0-s00« 
Faucet, beer, J. B. Jones.... 
Faucet, measuring, G. Sparrow... ......... 
Feed box, R. C. Jarvis 
Fender. See Car fender. 
Fibrous material and product thereof, manufac- 
turing solid substances from, W. Gelinek..... 











Filter, W. B. Brown. . 6 
Filter, pocket, A. M. Hamilton.. -. GAM 
Fire alarin telegraph apparatus, W. H. Kirnan... 63.082 
Fireurm finder, KB. J. Duryea. ...............ceeeeee » 
Fireproof construction, White.. 


Fireproof floor cons? ruction, C. 
Fiat iron heater and holder, A. yon Chigor. 
Flat iron holder and heater — ane generating 








attachment, A. von C migor.. escedavenes OR 
Fiuid motor, lL. H. Spencer............. css ° 6135 
Folding table, H. L. ‘Maskeii. «vee B27 


F or 0 cream and finger ss for, HH. ‘Tur- 


Fruit gathering bag. G. W. Bowwan.......... 


Fruit pitting machine, O. M. Wolff....... 
Hot 
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Furnace for sroventins. smoke and 

a equilestiine th opeas-csudesé 662,957 
G ose ‘Track gage. 
Galvanizing furnace, H. B. Lyneb...... eccccescces. GUROBB 
Game a us, A. A. M. Duttweiler................. 663,334 
Game, billiard, Lawrence & Philbrick . 2.948 
jame a 3 eae ees . 256 
Game board, J. N. Whitman - 663,249 
Game, coin controlled race, J. Dundon. . . 3.158 
Garment hanger, A. Boucher.............. . 2,908 
Garment hanger, L. A. Farnbam............. . mM 
Gas apparatus, acetylene, W. H. MeGoiarick. . 6.298 
Gas burner, acetylene, J. W. Bray........... . 2.9 
Gas engine, A. D. Garretson................ . 1 
Gas generator, acetylene, W. F. Anson.... . 354 
Gas generator, acetylene, C. M. Bridges. . 007 
Gas generator, acetylene, W. Hinge..... . 663,169 
Gas generator, acetylene, W. Remi ington.. - 63.240 
Gas generator, acetylene, A. F. Shriver.. - C1 
Gas generator, acetylene, J. Walton . 63,312 
Gas generator, acetylene, A. Weemann- Hauser.. 668.054 
Gas making apparatus. a St iis nssesyecteous 662.420 
Gas producer. DebabdelevGiwecvedaecadeas - 2.933 
Gas regulator, C. Jacobson en ~~» GH, 
Gas returt dischargin hi A. Bronder 663,213 
—- one por y qocurtng TA, R > = 


Farm — 


Gate. “See —— cay gate. 
Gate, J. 1. Hat 

Gate, G. Shine. 
Gate, W. 8. Witten... 
Gear, reversing, Tuck & W aseman . 
Glass cutting machine, C. Du 
Glassware articles, machine for  anishing, A. H. 









SP ctrecedSeedasnns earqndnnss medseeccde tous 
Gold extracting machine, G. Webster. 
Gold pan, D. B. Newkirk 
Governor attachment, “high-speed, “"Loeper & 
i: itdul dincanndennthadnhtends 
Govarner for capnewe aeeemnned epess, i& B. 


lew. 
Governar. static, B. V. Nordberg. 
Grate, H. Wilson..... 
Grate bai, G. 8. Sergeant hawwdeeséeescccecavend . 
Gravel separator. A. Beargec ° 663,212 
Grinder for sickles of mowers, Feapers, ‘ete., KE 

A. 





Hair fastener, ah Oe Ss ecaanepannn: 
Hammer, pneumatic, D. 8. Waugb............ 
Handle bar, re & McGuire 

Harrow, H. 
liarrow, diet: & ghee 
Haut fastener, M. A ine 
Hat sweat, Verhoeven & Westerman. 
Hay rake, C. O. Mason on tie 
Header or hervester finger guard bar, G. 7. 






Wlindsd®-peeasees g0<tGvnete ebsscencepenesecteee 318 
Hearing tube, SR Ficies causebundedicnnacten 662,398 
Hot water beater. Water heater. 
Hide working cylinder, N. Leidgen...............+. 097 
Hinge, C. Deming 53.280 
Hoist or litt, Pe OME n+ cnncseccccecosvecepecceses (63,109 
Horseshoe, nailless, J. F. Ru 97 


eee eereee . 71 

Hose attachment for Fw flow, G. BE. Me- 

Clelland.. woe 
Hose spanner and tongs. D. Hentz.. 
Hose washer, J. J. Kress 
Hot air furnace, J. H. Montgomery. . 
Hot water heater, G. Strung........... 
Hub and axle, elastic, F. § 





Hub and spigot pipe and joint, te Boeklen.. 6652. 907 
Hub. vebtole, F. F. Stowe .......cccceccees covvcess 663. 
Hydraulic motor. G. F. Gemmill.. - 
Hydrocarbon burner, W. R. EB serssdehedool 662,941 
Hydrocarbon, liquid, Taylor & i op esrennieiinen 663,370 


Ice cream packing and shipping =, multiplex, 


GD, GERice ces covccngdages sevccene ccccencsece 663.076 
Iron. See Branding iron. Sad tron. 
Troning board, M. EB. Holdem.............65 «ssceees 6A, 274 
Ironing table, Wren & Grant............0..seeeeeees 662,997 
Jar. See eens 1 
Jar capping mac -.. Sy WOBedncesecesece cone 63.40 
8 A AU eee ++» OSM 
Joint. See Rail joint. "“Haiiway rail joint. 
Knife. See Putty knife 
Knife switeh, J. A. Wright. pa Eee 208 


adder, step, W. xa SSaces os 
Ladder, step. C. Rivers.... .. 

wame bracket, W. 7 “Frost. 
Lamp cover. Ls. Tompkins. 

amp, electric are, Gilbert & 

Amp, electric arc, Jounece & Wandstiek: 

amp, electric are, O. Wiswel oe 
Lamp, electricare, J. ~ Wood 
amp, petroleum, M. Gervais.. 
ane. incandescent body for ‘electric glow, A. 


Latee. Boas, gang machine for setting, L. A. 










ampblack making apparatus, P. F. Seapaee.. ove 
‘and clearing implement, T. EB. Kirk.. 
wasting machine, H. H. novan eocede 
“athe attachment, automatic, J. B. ‘Clyne. peeeveees 
awn oy: L. Horvat 
> VER BIG MMis. cocccccncccgcecssce 





men a 
Life Ltd ok Cc. lovers 
Liquid separator, centrifugal, 


Liquid mmbting. th device for assembling or dis- 
— Hing the parts of eras, J. J, 


Bern 
Lock. Bee "Mail bag lock. Sash lock. Seal tock. 











Loom, BR. Crompton. .... 2.6.00. -sccccccesenceneneees 066, 
Loom, C. N. Newcomb...............++ «vee RAT 
Loom picker, Forgues & Lavoie........... . 663.020 
Loom shuttle check, Tub by & Broombead. .. 6,10 
Low water alarm, J. FE. MeKay...............++. 643,128 
Lumber, making artificial, °). "* Wheeler... ....... 663, 
Lye from the exterior of lye containing cans, 
machine for cleaning, F. Warning.............. 663,142 
Machinery discounecting appa ratus, A. Maul..... 663) 
Magnetic separator. F. Theilengerdes.. . 
Mail bag lock, W. R. Gordon. is 


Mail bag or pouch. of B. May . 
Mail crane hook, McQueen.. 
Mantle support, Ph Lveb.. 
Map, chart. ete., topographic, M. C. Krarup.. 
Marine motor, A. T. Otto.. 
Match compositicen, 8. A. Rosenthal 
Measurements, instrument for determining, C. 
Schmelz... 
Meats, preserving, F. 'W: Bright (reissue) 
Meta! fabric, A. Mauser.... 
poate! Ber seamless, A. R. Pipe 
Metal sheets, straightening, J. '. Budke.......... 
Meter. See Electric meter. 
Mill. See Windmill. 
Mine nm nag or tunnels, 


eele 
Mixer. “See Dough mixer. 
Mixing machine, C. G. epee ioe 
Mold cutter. W. H. Fo 








Molds for rings, ete., aan wad making, W. 
eae eneceeense 663.018 
Mop weinaer. DORE, . 0 onan cnnieonaaiill 663, 
Motor. See Fluid motor. "ydrauiie motor. Ma- 
rine motor. Rotary motor. Spring motor. 
Wind motor. 
Mowing machine. J. I. Newburg...........<.--.-..5 363,356 
Musical newemens | tone fbreyepen- tringed, C. E. ox. 


Ropp 2 
Muzzle. J. C. ‘Todd... 
Nail. See Covered nail. 
Napkin ring and holder, combined, Brown & Cal- 

houn 
Necktie fastener, C. Reynolds 
Necktie retainer, T. &. Wolf 
Noodle or dumpling cutting device, Denney & 






































INU GN.  cepewansescs «> cacpdeccoecsccccccessecees 665.222 
Nose gage. A. M. Frankel............-.-. .. 668.165 
Nut or pipe wrench. W. 3. “Armstrong. . R01 
Nut, sectional, W. C. Wrensch. .......... 653.208 
Nat tapping machine, A. H. Riges beiave . 2.95 
Nuts, bleaching, D. Farrell...............- . 68.089 
Oven shelf, E. C. Macartney... 6S. 286, 
Pail, milk, A. G. Brogger mL 
Pails, ete.. apparatus for making, R. C. Hill 655.1 
Painting metal surfaces. R. Kopp colnet 663,281 
Pan. See Evaporating pan. Gold pan. 

Paper box, T. L. Newmann.............00+« Scevouse 

Paper box, C. G. Geiotes. Jr.. mis 

Paper box, G. E. Simon... .....++-.-+.++esee+ees++s2- 

Pen inking device, “araughtsman’s, H. W. H. : 

Uns Kadir ite evetninbée batoosece: ccoveceenpanes 668.151 
*honograph, F. Myers 195, 665.1% 
Piano player, automatic, E. M. Skinner. . . 668 28 
Piano playing action, pneumatic, J. W. Crooks... 663,118 
Picker. See Bean picker. 

*jeture trimming guide, P. E. Stevens............ 662,982 

"in. See Safety pin. 

*ipe or bar dipping apparatus, H. B. Egadh.. .. 0M 
lanter, automatic corn, = L. Burt . 2.92 
janter, corn, G. L. Buckley..... - 663. 

Plow. A. H. Laughiin........... . 66.02 

Plow, W. R. Oyler....... . 663,358 

Plow, N. Sanders sovvesceasccnnasragrss °°" wis! 62,974 
umber’s or cl 

whem vey appre eb sotsrevekanecatens @IROMS 





Furnace. See Galvanizing furnace. 
nace. Smoke preventing furnace. 
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“ ” feet a and 
Star oun te Cutting 
“cs Lathes 


| FOR PINE, ACCURATE WORK 
Send for Catalogue B. 










SUPPLIES.” 


UATHES Toots 








as 


20TH iqeenyUn POULTRY t ve 


will keep you righ Z Tells all about 
the best—Reliable Incubators, Used 
51 foreign countries, Book mailed 100, 
acubator and Brooder Co., Box B 106) ame is. 


LATHES 


OR 
CuNsMmiTHs, Toot 
Makers, Expeni- 
MENTAL ano REPAIR 
WORK, Erc. 

Send for sus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 

Rock PoRD, ILL. 

























New York: { Ay aad, ag 
Brooklyn: 504 Fulton &t, 
Boston: 169 Tremont St. 
Philadelphia: 924 Chestnut St. 
Chicage: 74 State Street 











CASTINGS: Ber GREY IRON and BRASS, 


PATTERNS: WOOD and METAL, made 


from drawings and blue prints. 


We manufacture castings and specialties of overs 
description and weight and can build yor patterns, 
necessary. having a full equipped metal and wood 


tern shop for this purpose. Send us your inquiries. 


WEST SIDE FOUNDRY CO., TROY. NEW YORK. 
CONTROL OF FIRE.—VALUABLE PA- 


r on fire extinguishment. SCIENTIFIC, AMERICAN 
CUPPLEMENT 1134. Price 10 cents. For sale by 
Munn & Co. and al) newsdealers. 


A Marvelous Machine ! 
by the wondertal work 


done by our ple 
and Pipe | mint Markee 
Threads Rf all sizes. 
So swiveied that it can be 
reversed and pipe cut off close 
togrippers. Vise can thachine 








ed or closed ym | ine 

is in mT Senc 

a © MERRELL 
01 or 


- Strest, oe 3 
VELOCITY OF ICE BOATS.—A COL- 


lection of interesting letters to the editor of the SCIEN- 
TIFIC AMERICAN on the question of the speed of Ice 
Boats, demonstrating how and why it is that these craft 





sail faster than the wind which propels them. Illus- 
trated with 10 explanatory diagrams. Contained -] ScI- 
ENTIFIC AMERICAN SUPPLEMENT, No. 214. Price 10 


cents. To be had at this office and from al to 1, 


ARMSTRONG’S PIPE THREADING 
~AND— 
CUTTING-OFF MACHINES 


Both Hand and Power. 
Sizes 1 to 6 inches. 





ters’ Tools, Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknmvcledged to be 
THE BEST. [#" Send for catalog. 
THE ARMSTRONG MFG. CO. 
Bridges ort, Cenn. 


SENT ON TRIAL. 


Prepaid to any address. 





Steam Tube Cleaner. 
THE CLEANER THAT CLEANS LEAN 


Coggeshall Patent 
NO Moi pepeare, Saves cost quickly. rial cests 


Cleans from end to end. you nothing 
The Coggeshall Mig. Co., 123 Liberty St., New York. 


ARTESIAN 





by centract toany depth from 0 
to 3000 feet. We tm manufac- 
ture and furnish everythi 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING AN!) SUPPLY CO, 
136 LIBERTY STREET. NEW York, U U. 8. A. 





EVERY BOY HIS OWN TOY TIAKER. 

Telis how to make a)! kinds Toys, 
Steam nes, Photo Cameras, 
Windmills, Microscopes, Electric 
Telegraphs, Telephones, Magic Lan- 
terns, Holian Harps, Boats from a 
rowboat to a schooner; also Kites, 
Balloons, Masks, Wagons, Toy 
House yw and Arrow, Pop Guns, 
Slings, Stilts, Fish'ng Tackle, Rabbit 
an Bird Traps, and many others. 
All is made so plain that a boy can 
easily make them. 200 nentoome ies. This great book 
by mail, l0c., 3 for %ec. C. DePuy. Pub., Syracuse, N. Y. 









DRILL GRINDER. 


A MECHANICAL TRIUMPH. 
= f time 

o ye No age see 
“ance omained instantly. Simplest ma- 


eed fe stuns of 10 syn 
WILMARTH & MORMAN ©0., 
153 Canal St., Grand Rapids, Mich., U.S.A, 


Water, Gas, and Steam Fit- | 


Wells, Oiland Gas Wells drilied | 


“NEW YANKEE” 











Scientific 


Pocket books, purses, etc., coin holder for, au. H. 
Eisem . 663,016 
Press. See : Copying press ‘Drill Press. 


Printing apparatus. C. Monteith.................... 663,291 
uemenne wrens, Eh, Marks... ..... . 0... .ccccrecccceese ne. 
mp, oil well, J. Horsley. 665.029 
Pump, rotary, W. Morris. 6s 184 
Pump, steam vacuum, E. B. Rayner ’ 65,041 
Pumping device, C. 3S Eeepare F se cucaniie 2, 980 
Putty knife, H. G. Rely aceniine * 0h S62 
Rail bond, electrical, Pp ervense 668,360 
Rail chair and joint locke combined, Thompson 
& Lechier... saee 63, 138 
Rail’ joint, R. MeCoy..... .. #8 3M 


Railway crossing signal, automatic, J. B. Dean... 2,918 
Railway, Gees, | Sussmann- enbere valk Horn- 


auer 63,398 
Rai}way rail joint, S. BE. Stedeford , 
Railway signaling system, electrical, L. C. Wer- 

ner.. ... C56 
Railway switch box, electric, W. Kingsland. (63,282 
Railway switch operating Gevies, | street, » P. 

Quac 299 
Railway tie, ew a nan nearer 8, 157 
Railway wheel — t indicator, "p. A. Harte.. CBAOTT 
Rake. See Hay rake. 

Refrigerator car trap, P. Broman......... . 663,116 

Regulator. see Builer gas regulator. Engine 
regulator. Gas regulator. 

Reversibie wrench, J. M. Nesley..............+«.+- 663,204 

Revolving cylinder engine, J. D. McFarland, Jr.. 663.057 

Ring. See Napkin ring. 

Kiveter, pneumatic, H. J. Kimman.. ...........+- 65,124 

Rolling machine, car wheel, M. Baackes. .. x 

Rolling mills, device for bolding rounds for, i 

Daschbach 2,917 
Rolling mills. device for holding rounds in, J. 

Daschbach... . 22.916 
Rotary cutter mounting, H. L. C asavant..... 662,914 
Rotary motor, A Sauer. easel 82.975 
Rubber, vulcanizing, G. H. Tattle. 663,308 
— materials, cutting and ae machine tor, 

ins voce cence Gbousesessenesanes is 210 
ge6 wen. H. Claytop.. 25u 
Sad iron, S. Li. Groes .. .... cscs scccceecccscceceees 


Sad iron heater, L. Hardy.................««+«. . 
Safety pin, T. W. Pitts. . 
Sailing device, track supported G. Breed... 
Sash lock and burglar alarm, 8. Ritchie . 

Saw jointer and gage, combined, G. Y. Ander- 
son. 6 

Scenic representations, ‘apparatus for producing, 
cr 


Seenic sepresemsations, producing, A. 8. Fiteh.. 








Seraper, C. A. Sutton.. 663,008 
Seal, car, T. Fildes.. 63.070 
Seal lock, G. D. Danforth. . 2915 
Seam for metai articles, lock, G. P. Hobbs... 6.385 
Seam, lock, ¢ *. Hobbs 03, 386 
Seat cover, A. B. Jones. . 8.279 
Sectional boiler, A. T. Henderson ‘ . BRS 
Separator. See Cream separator. G ravel separa- 

tor. Liquid separator. Magnetic separator. 

Steam and water separator 
Senge to bacteria beds, apparatus for applying, 

iit PET, <0 on ceumtsiiniininn »0tetn .cunsaniis ete 663,151 

Sowinn machine feeding mechanism, J. Tripp. iS, 
Sewing machine horn, H. i hardson nee OO 


Sewing machine, oe needie, . Kerr (reissue).. 
Sharpener, disk, _ ~  D 
Sheave, L. A. on , 
Sheet metal, manufacture of, J. #. Bude 
Shell receiver, discharged, C. H. Dieterich. . 
Ships, automatic electrical apparatus for indi- 
cating leaks in, Zvorikin & De Blumenthal.... 
Signal. See Railway crossing signal. 
Silvering metals, mixture for, Gottig & Kottgen. 
Slotting machine, Hakewessell .. — aopeicuss 
Smoke consumer, Ormerod & 
Smoke consumer for boiler or ot her furnaces, ‘s 









EE 6 er ay ere BP 
Smoke, consuming, F. A. Curtis és ‘ 
Smoke preventing furnece, S. Le Conner.. 663,149 
Sole leveling machine, F. W. Coy........... «4-00. ui 
Sound recording and Bab Got instrument, F. 

Einasccoscoesn «heebetee im moods 663.192 
Spark arrester and extinguisher, G. F. Conner... 663.148 
Speed mechanism, change, Mason & Witherell... 663,008 
Spittoon, fountain, H. G. Rose. o> 662,907 
Spool —_ hine, automatic, K. P. Brownell........ 63,214 
Sprayer, D. B. Smith ... 200 
Spraying attachment for sponges, H. M. Sturgis. 663.248 
corns & motor, H. K. Smith et al 63,402 
Sprinkier. See Lawn sprinkler. 
Stacker, pneumatic straw, G. F. Conner .. 668,150 
Stanchion, cattle, Wiltsie & ¢ a 665,058 
Steam and water separator, . mapeeee. 648,099 
Steam boiler, J. Schutte , (63.304 
Steam generator. A. Herschmann...... BART 
Steam generator, D. G. Langiands. 603,084 
Steam, means for facilitating production of, UL. 

M. A. Reis...... 662,904 
Steering mechanism, Allen & Danforth.. . Sl 
Stone sawing machines, gang frame for, G. dD. 

Hunter.. +. CBO 
Stool and cane, convertible, C. G.  Ghoor et al. 663,105 
Stool, milk, O. A. Hulett 665,345 





Stopper. See Bottle stopper. 
Stove, alcohol, J. 8. Dunlap. 








Stove for heating purposes, 663,380 
Stove shelf, J. A. Kline.............. -- 2.9406 
Street sweeper, C. Z. O’Neill......... 663,390 
Sump, mixing mill and brick oem | combined, Cc. 
Schlickeysen . we 663,108 
Switch. See Knife switch. 
Switch support, flush, C.G. Perkins....... ........ 663,089 
Tabie. See Billiard and pool table. “Folding table. 
lroning tabie. 
Tag. shipping, G. W. McGill...............-cceeeeees 663.355 
EE SS OT ST 662,959 
= mac hines, horn for use on, J. R. C hallen, o 
De ccccccccccreccccaccosouccesegeconsees oe 01 
Target throwing apparatus, Cc. W. & J. F. Pike... 663,000 
Telephone exchange system, A. Stromberg. 662,uN4 


Telephone exchange system, Stromberg & Davis 662,988 
Telephone exchange apeeees and enue, A. 


Stromberg. 662.986 
Telephone receiver, C. “HL. North.. . .. 668.196 
Telephone system, railway, E. EK. Carpenter . 216 
Telepbone transmitter, A. Stromberg.. .- G2, 
Telepbonic or telegraphic switchboard, Shore & 

Henn. stone i oe» CBT 
Thill coapling, Me ED. . cca cinovunsedes ..-. 6.2 
Thill coupling, D. E. Russell.... .. 2.972 
Thil! coupling an tirattier, P. C. Hayes. sboseet oe | 


Threading tool. H. Hill. ‘ seccns ies U2 


Threshing machinery, C. A. Long............++<«s+ 662,950 
Tie. See Kailway tie. 
Timepiece winding mdicator, A. Elenius.. 665,268 
Tin from tinned iron and recovering the metals, 
stripping, Rr 663,024 
Tire ~4 vehicles, India rubber, H. C. P. Siver- 
TD ccnidicep shen aidtnemovemeenee 663,104 
Tire tea kets, fabric for pheumatiec, Preston & 
PE «ssc cachentietndmainns . 663,968 





Tire, self heating pneumatic, E. Arthur.. . 00 





Tobacco stripping machine, J. H. Schmid 3.241 
Tobacco sucker remover, T. J. Barger 053,003 
Tongs, F. Hoefner. ves (682,486 
Tool holder and wrench, F. W. Banan . 662,905 
Track gage. 8. Fierbaugh.. . matin eimane 653.925 


Track sanding machine, K. KB. Garpenter.......... 663,215 
Trap. See Refrigerator car tra 


p. 
Trap for game, ete., D. T. Granbery....... . 83022 
| Trolley wire clip or support, W. rd Russell....... 663. D8 
Trousers guard, L. Cauffman.............. -ceens (BOO 
‘Tube. See Hearing tube 
Turning and boring tool bolder, C. Boltshauser- 
Bins co das tacdys abbdbanedbesdhecoasredteder 
Twyer, J. E. Willis et al.. cocensss QD 
Twyer for blast furnaces, G. B. Klink........... 3,177 
Typewriter copy bolder, combination, J. P. Mar- 
tine.. 





Umbrella retaining band, J, Rose..... 
Valve. Hopkinson & Lowis.. om 
Valve, W. Taylor. . f 

Valve, flushing, 8. W. Lewis... 
Valve, inflation, R. C. Hilton... eee 
Valve repairing machine, M. A. Ackles . 
Valve, slide, C. F. Rig by. esnscee 
Valve, steam engine, G. D. Hunter abet 
Valve, steam engine, E. A. Weimer.............. 





Vapor burner, incandescent, J. M. Densmore..... 66,120 

Vats or casks and leading out all injurious gases, 
means for drying interiors of, G. Groessl...... 663,341 
Vault light construction, W. H. Shepard.......... 666,199 
u 


Vehicle, motor, H. L. Arnold......... 








Vehicle, self propelling, A. Herschmann.......... 665,028 
Vehicle steering apparatus, E. Lundqvist. 663,350 
Vehicles for -mechanically operating electric 
switches, connection of strikers to anaes, * w. 
EEE cccveacadgesiseds Sapedbdecs - 63.235 
Velocipede, E. H. Neubert... «eee GRBQN5 
Vending appliance, prepayment, 8 . J. Giass......: 63.538 
Vending machine, G. B. & J. Carter... eceees BD 
Veneer clipper, L. G. Merritt......... 663.181 
Vise, chain gear parallel carpenter’ EB. J. Zwart. 663,145 
Vuicanizer, G. H. Tattie........... 663,309 
Washer. See Hose washer. 
Washing machine, L. N. Thomas..... easceeesecocts 663,371 
Water heater, T. |. Rankin..........0.........-.000: 
W ater heating agperesue, is OPER, sc0e coseces ‘ 
Water stop or eae Fisher..........-.. canes (BR205 
Waterer, stock, » i.  Phornburgh esieaaing eee (62.900 
Weed extermi P A. Besaw.. 68,071 
pone Aaa on page $82.) 
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300 | for free catalog and state 
y | size of engine wanted. 
904 | Weber Gas & Gasoline Engine Co., 


American. 


WILLIAMS sicx’ 
gp? 

















\ 
SPEGIAL OFFER! 
American $10 Typewriter! 


We will ay! the first person answering this ad., from 
each town in the United States, a splendid opportunity 
to obtain the American Typewriter, the only standard 
low-priced typewriter on the market, on unusually at- 


le work, and see if our offer does not interest you. 
American Typewriter Company, 267 Bway, New York. 


Che Cypewriter Exchange 


1% ry St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., 8SOSTO 
817 wee St.. 
NSAS CITY, MO. 
209 North ‘Sth St. 
T. LOUIS, MO. 
432 Diamona St. 
ITTSBURGH, PA, 
3 West Beltimere St 
BALTIM 


MORE, MD. 
636 Colors St., 
FRANCISCO, CAL. 
win save you from 10 
to 0% on Type-vriters of all A. X, Send for Catalogue. 


A.W FABER 


Manufactory Established 1761. 


LEAD PENCILS, COLORED PENCILS, SLATE 
PENCLLS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SLLVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, KULERS, 
COLORS AND ARTISTS’ MATERIALS 


78 Reade Street, - - - New York, N. Y. 




















Paris Exposition, 1900. Grand Prize. Highest Award. 


HIGHEST EFFICIENCY 
attained in the 


STOVER 
GASOLINE 
ENGINE 


The best is always cheap- 
est. Write for prices. 


STOVER ENGINE WORKS, FREEPORT, ILL. 
MATCH FACTORY.—DESCRIPTION 


of an English factory. SCIENTIFIC AMERICAN SUP- 











PLEMENT 1113. Price cents. For saic by Munn & 
Co. and all newsdealers. 

“ce ” Write 
The “‘ Wolverine ’’ Three Pr-ss 





Cylinder Gasoline Ma- alogue. 
rine Engine. 
The only — and self 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute 
ly safe. Single, double and 
triple marine and stationary 
motors ERI to 30 H. P. 
WOLVER 

MOTOR WORKS, 
Grand Rapids, f Mich, 










and GAS Engine 


and safer than gasoline, Auto- 
electric battery or flame used 
Perfect regulation. Belted or 
directly coueres to dynamo 
a electric lighting, charg- 


ing storage batteries and 
all po. er purposes. 
Send for Catalogue. 
A. MIETZ, 


128-138 Morr Sr., . 
Markt & Co. , London, Hamburg, Paris 


SAVE YOUR FUEL 


You will find our GASOLINE 
Hoisting Engines 4 great 
saving over steam and & per- 
fect economical boon where 
wood, coal or water are 
searce and high priced. 
Both friction and geare 
hoist from 6 to 150 H, P. 
for mines,quarries, docks 
ete. Every machine 
fully guaranteed. Send 















P.O. Box 1114a, Kansas City, Mo. 


\THE ELECTRIC HEATER.—A VALU- 


| and absolutely pe over production 


THE MIETZ, KEROSENE | 


burns K ER OSENE cheaper 
| 
matic, simple, reliable No! 








tractive terms. Write promptly for catalogue and sam- | fectiy automatic in action, to ex 











~ 


| staging and hoisting. 


able paper, with working drawings of various forms of | 


the electrical heaters, including electric soldering iron, 
| electric pad for the sick, etc. 6 iflustrations. ScIEN- 
| TrPIC AMERICAN SUPPLEMENT 1112 ce 10 cents. 
| For sale by Munn & Co. and all newsdealers, 


MAXIMUM ‘POWER-— MINIMUM cOosT. 
you use a pump for 
Rf, lard, acids, starch, 
petroleum, brewer's 
mash, ner’s liquor, 
cottonseed oll or fluids, 
hot or cold, thick or thin 
dee want to fy the 
TABER ROTARY PUMP 
which does the most work at 













the least expences, Simptiy 
constructed. Can be run at 
any desired s ‘ect- 
ly durable. All parts are interchangea = Needs i 
skil workman. Defects guaranteed. 
TABER PUMP CC., 32 Wells fis St. Buffalo, N.Y., U. 








THE LAMP OF LAMPS 


For every outdoor purpose the new electric light, 


CLOVER LEAF LAMP 
is the best. Wind acd water proof, Cannot blow 
out. Best for carri 8, automobiles, vachta, boats, 
ek A strong, safe and handsome lamp—easily 
convertible into s house jaop. Will give con 
tinuous light for fifty or sixty hours. No smoke, 
no grease, no amell. Price, with S-cell battery, $15. 






American Electrical Novelty & Mfg: Ce., 
255 Centre Street, New Vork. 
Novelties. 


Write for 1900-1901 aoc of Electrica 


A DESIRABLE HOLIDAY GiFT. 
DRAPER’S 


Recording Thermometer 


Standardized and Warranted. 


Gives « correct and continous record 
in ink on a weekly chart. 


re Write for Particulars. 
THE DRAPER MFG. CO., 
152 Front Street, New York. 


Acetylene Gas Burners. 


Schwarz Perfection Lava Burner. 
Highest awards in all Acetylene Expo- 
sitions. Made of one piece of lava. Are 
= and every one tested and guar 

t®™ Send for Price L ist 


-~, Sole Agents for 
NO Smoking. the U. 8. and 








Carbonization. “ 
st Alignment, Canada. 
M. KIRCHBERGER & CO. 
50 Warren Street, New York. 


Acetylene Gas Lighting 


Reduced te the most 
Efficient, Safest, Simple 
and Economical Use. 
We guarantee our machines per- 








tract all the gas from the carbide, 


or loss of gas. Approved by the va- 
rious Boards of Fire Underwriters 
Standard sizes li) to 10 lights. Kx- 
clusive territory given to responsi 
ble agents. Correspond with 


NIAGARA FALLS ACETYLENE GAS MACHINE Co., 
Niagara Falls, N.Y. and Canada. 


GERE GASOLINE. ‘ENGINES 


BOAT ENGINES MADE 












GET A MOVE ON YOU | 
Wirth owe oF our 5 

= MOKARCK gait 
a asi 


ant & ro 45 nosse power 


*z00 00 # 
ano OF 


pak 


GRAND RAPIOS GAS ENGINE 4 YACHT @O GRAND RADIOS MICK 





NOT ALOSS FOR A CUSTOMER 


but universally satisfactory profits is a record of 
which we are proud aad loss ie practically im- 
possible uader our A rey Combination 
Urder Vian, di ing the investment 
among dividend payers and first issues of treas- 
ury stock in meritorious workirg mines while 
regular interest and unusual profits are assured, 
Ww in a few months is not un- 
200 0 PROFI usuai in such mining stocks 
as we have thoroughly investigated with our 
Own experts and can recommend to our custom- 
ers as safe investments promising large profit. 
ae our present investments are not 
acing satisfactory earnings send 

~y our Booklets of Ne fining Properties, 
Dividend Payers and our Special Combination 
Order Pian. Its common sense advan- 
tages from an investment standpoint will sare- 
ly commend themselves to any thinkinginveator, 


DOUGLAS. LAG 
Brokers iscal Agents, 


66 B B’way & 17 New § St., New York, 
BRANCHES: BOSTON, PHILA. & CLEVELAND. 





A Handy Book for 
Handicrafts- Men. 


There is a “ pocket preceptor” sbout 
Tools- an encye oped of information 
concerning every tool used in every 
trade. with an illustration of it ft 
contains tool knowledge in a nutshell 
and ts called 


MONTGOMERY & CO.’S 
TOOL CATALOGUE. 


The latest edition is printed from new 
type und contains lots of new matter 
and hundreds of new pictures. (upious 
index. Pocket size. By mail 25c. 


MONTGOMERY | a co., 106 Fulton St., New York City. 


McCabe's Portable Electric ni 


For Loading Ships from Docks and Warehouses 


saving over % per cent in time of loading. By means 

of this portable ship and warehouse Conve Yor, any sac 

or package cargo, that can be bandied ina sling, cun be 

put aboard ship as fast as it can be stowed and in an 

unbroken condition 

~ means of this Electric Conveyor, flour, grain, 
ed goods, etc., can be delivered at the hatch at the 

rate of 4,000 sacks per hour; and it does away with all 

See description on page 457A, 

ae reepnnenee wits ehip. warehouse and stevedor- 
firtas solicited, when photos and a full description 

the invention will be fom varied 
 Adaress Capt, W. L. MceCARE, Stevedore, 
Tacoma or Teattie, Washington. 








Telephones, 


for Interior, Short Line, Intercommant- 
cating and Hotel Work. Write us for 
prices, catalogue, etc., with testimonials 

and references. Estimates cheerfully 
furnished. Agents wanted. 


THE SIMPLEX INTERIOR 
TELEPHONE CO., 
431 Main St., 


74 SAVE MAE" FUEL 


Rochester Radiator Co. 26 Furnace St. Rochester, N.¥» 








Cincinnati, Ohio. 
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Scientific — 











&*\ In the Pay 
| \ Envelope 


That's where cur education 


* affects you. 
re A. ich mechanics the theory 
r vork; help misplaced peo- 
” pie “change their work; enable 
young peovle to support themselves 

u aurning @ profession. 
2 ) atudents and graduates in Mechanical, 





end Civil Raginecering, architecture, 
Rook -keeping, ete. Write for 
which interested, 


Rlectrieal, Steam 
Teiegraphy, Meneography 
ew arand mention subject ir 
in} cussriesse CORRESPONDENCE seueets, 
shed 1991 0,000, 


Bex 842 Serenton, 


ELECTRICAL ENGINEERING 
hs xu BY MAIL. 


ree lllustrated Book 
‘CAN I BE COME AN BLEC- 
TRICAI 


ENGINEER ?”’ 














ENGINEER INSTITUTE, 
42 W. O84 #1... New Vork 


Y. CamerRA EXCHANGE. 


MOAT 
2te.2 


v 





Saved on all makes of Cameras 
yuarters for Buying, Seiling 
snging (Cameras or Lenses 

18 tmer aware on han 

he i Printin 
pplies of every descriptior 
$a . t p r bargaiy 
= at A jdreas 

N. Y. CAMERA EXCHANGE, I4 Fuiion St., NEW YORK 


A MAP 


OF THE 


UNITED STATES 


Size 46x34 incnes 


MOUNTED TO HANG ON THE WALL 


Price 15 cents 


This nm 
vaiuavle, 
ferent divis 


ip is particularly interesting and 
shows in colors the dil- 
of territory in America 
the Revolution rhe 
teen states, Loulsiana pur- 
fexas Anpexationu, the Gads 

the cession by Mexico 
acquisitions by dis 
“r it will be sent 
of price. 


ons 








rece 


P.S. EUSTIS, Gen. Pass. Agt.C.B.40.R8.R., CHICAGO 


ipt 





Porter’s umane Bridie. 


No Bit in the Horse’s Mouth. 








Horsemen . his Gridle 
beeut it ts at r all horses 
I prevents N ling of the 
fon The t N e troudle with 
« not [Lhe irdest pullers 
en with ene Fvery lover of 
th» horse shoula se it, because it 
humane ed with 
strn pe te Pit guy y Bridle. 
al! Best Grade Nickel, - 85.00 
et Reet Gr Enamel 90 
sermon Gert Nickel 3.50 
S 1 Grade Ena 3.00 
if yvour hariwar harness 
Jealers do not have t iwr ns. 
Sent prepai n receipt of retail price 
State if u use wide-check or overdra Agents Wanted 
PORTER HUMANE BRIDLE CO., 
Dept. A. Sudbury Building, Besten, Mass, 


Che Scientific American 


PUBLICATIONS FOR i901. 











‘ 
Lhe prices ft lifferent publicat me iv the i nited 
States. (anada. a Wexico are as we 
RATES BY MAIL. 
Scientific Amer ‘ weekly mie ur $3.00 
bey sin Amer an <u € t (week! ne year UF 
mort Kale bh scie fi American (month 
¥ mn “panis Eng i . - . it 
Building Pidit of the scientific American 
mt . - - - - ~ 1 
COMBINED RATES 
in the United @tates, Canada, aad Mexico. 
sole fie Amer and Supplement . - 7.0 
Selentifie Amer and Build ng Editior - wh 
Secter lc Americal scier t tic American Supple 
ment, and B ng Editior . - - - 9.0 
Teams TO Foreign CountTrits 
The vearly «ebacription es of Scientific 
publicat at foreign countries are as fo 
t g ieh 
M rey 
fad 
“ ‘ ' we Th, Oo 
‘ 1 erment (weekly On 1 . 
{ uy Be ft ~ an Amer 
: » om é 
Export ¥ m of Ol sclet 1 Aimer 
on (monthiy) in § sh a English ” om 4 
ComBineod RATES TO Fortian Countries 
Scentific American and supplement a un 
Scientific American and Building Fdi- 
ion : 6” 169 
Reientifie American, Sete Ar can 
sul ‘ ‘ ar build Pa . ~- 1. 2 2 
iP rtiomate } r Sir Monthe 
The above rates include postace, which we pay Re- 
mit by posta rpreas money order raft to order of 
MUNN & OCO., 361 Broadway, New York. 








A CHRISTMAS PRESENT Fro 

For the boy—a Watch. Think of it! it would be one of ¢ 
man ‘s there who does not need a Watch for knocking about! 
most expensive — rough weer a = bad weather. my 4 te keep accura' 


bo." ROBT. 1 INGERSOLL & 





EVERYRBOpD 
events of his life. 


sale Me eg “ere or the 
47, 67 


DECEMBER 15, 1900. 





vy 
And what youth or 
it runs more accurately than 
latest mode 
7 Cortlandt St., N. Y. 





Wheel and tire, T. J. Keteham........ 
Wheels, making, J. T. Kelley....... 
Wind motor, ©. J. Jones. 
Windmill, J. B. Jarmin eee 
Wire, making plates. J. T. Healy. 
Wire splicing tuol, L. A. penny. aeee 
Wood barking machine Hi. Baker et et. 
Wooden stoppers, wt. of, L. Le 

rane oreo of 
W oodworking machinery, L. M. Messinesi....... 
W oodworking machine, B. Orbison 663): vl 
Wrench. See Nut or pipe wrench. Reversible 

wrench. . 
Wrench, KH, Carter... ......cccccccseseseees 323 
Wrench : Fatkin.. 663,161 to 68,163 
Wrench, J. Lee, Sr eoee ee . 6653283 
Wreneb. 8. B. J. Robertson.. #2, 908 
Wringer. See Mop wringer . 
Yoke and pole thimble, neck, F. E. Yates.......... 663,379 
ba the 
time for one 
mailed for $1. 
| DESIGNS. 

Automobile steering gear, yoke for, W. C. Baker.. —__—_ 








Aale frawe for motor vebicies, W. H. Smith.... 

Axle shield, G. Y. Lowe 

Badge, J. Russell 

Badge, G Van Koden 

Kicycle trame. mx r. M. Fleming 
J}. Kilmer 
W. & H. F. Kiampp.. 
i. W. Pottemer 

rt ody brace bar. J. P. Johnson 

Chair t« Hi. A. Atwoud.. 

Crucible, G. M. Tucker g 

Dish or similar article, covered, C. J. Ahrenfeldt.. é seeps. 

Disinfecting apparatas casing, KE. Taussig. 

Fork, corn, W. Northgravea. gee 

Garment supporters, metailic loop for, G. E. ‘ 

Adams For 
Garment supporters, metallic member for, G 
Adams 

(ilaas, sheet, C. C. Hartung. 

Glass, sheet, EK. Walsh, J. 

iun earrier, O. Thorn 

Harness loop, double, N le 


Key ring and bottle seal 

Motor use frame, J. A Secor 

Nua ck Washer F. Tiner 

Pas wrapping, G. A. C. Goetting - = — 

Pilate }. Seiter 

Plate or plaque, G. it. Poh! THE “QUEEN”? DRAWING PENS. 
Sad iron b andie Cc. P. Mosher SCIENTIFICALLY SHARPENED. 
“ig! | Shows . 

=p na, ete handie f . Osborne Steccccosss 

Stove, gus, K. Bh. Adler nats ebsene ie 

ne aS a W. J. Barr....... } All Queen Pens are sharpened by experts who ha 

Toy. F. W. G. Boettcher wan oo had many years’ experience in makin; ti st'arpenti 
Trousere hanger, C. K. Kramer Drawing Pena, — | the finest English Steel pi. Fo 
Trunk protecting piate. M. N. Drucker...... the Queen Pens, and they are hand- mate EES 6 gretally 
Water closet bow!, H. M. Haldeman ai a tempered by our improved process. QU co., 
W heel. O. |. Leach . Inc., pnemesion, aygmeering ng and renting Instru- 
Wind wheel. F. Duvall ti gag | emt Makers, 1010 estnut St., Philadelphia. 
Wintow, prism, G. K. Cummings $3,689 to 33,67) | 








tien, vormais EB. Schering 3541 
Ammonia preparations. Chemische Fabrik auf | 
ctien, vormals KE. Sechermg ‘ 35.5 
Beer: American Brewing Company. 5 
Boxes or cartons, certain tamed. Gill Brothers & 
Company -» 35.49 CROSBY'S 
Cement, J. D. Swindell 15,505 
Chemical, pharmaceutical, surgical, dietetic, and CLOVES 
cosmetic products and preparations, certsin 
named, Lebthyoi-Geselischaft Cordes, Her Factory to Family by mai! post-paid. 
manni & Company 35.48 Pp 
Coal and coke, Hall Coal ard Coke Company 1.346 Ou grat s. aie pansies fer gloves lation’ oo 
Corsets, Puritan Corset Co apany 35.515 | deer gloves unlined and silk lined $1. 50 to @2.00; many 
Cottor fabrics, Ward lianbury & Company. other kinds of gloves and mittens 60 cents and apwards, 
85,518 to 35.520! ai in illustrated booklet ‘‘Glove Pointers,” Natura 
Cotton piece goods, certain named, Ashton, Hoare oe Black Galloway, Calfskin, and other fur coats; 
& Company 35,521 Galloway whole hide reves, Taxidermy and Head Mount- 
Cottor "ple e goods not figured or printed, un ing in booklet ‘*Moth- Proof.” Dogs want hides or sking 
bieached. Ashton, Hoare & Company. 522 | tanned for Sogn ee panage get our “Custom Tan Folder.” 
Fuus, R. Fabien & Company 35,523 | We also buy raw fu 
Fire extinguisher, certain named, U. 8. Chemical 


x] Power Company 


Flour. wheat, H. B. Smith 


tried or evaporated, l 


Fruits . H. Dudley *% Com 
pany 520, & 
Gum, chewing, Seydel-Reder Candy Company : 
Harvesting machinery. Deering Harvester Com- 
| pany 35,553 
Horseshoe nails, Northwestern Horse Nail Manu- 
facturing Company 36,551 
Mathematical and drawing instrument, Keuffel & 
sser Company 3,513 
Medicated viscous c om pound, certain named, “o ‘ar- | 
penter-Morton Company 45 
Medi mM one surgica! applian< ‘es, certain named, 
F. ¥ ilhoft 35.547 
Medicines, certain named, G. P. Dykman .. 3,54 
Perfumes, toilet waters, and colognes, Ladd & 


n. 
Pubheations. certain named, 
telish 
Remedy for headache and ner 
Salve, certain named, 8S. Muhl 
Shoe and leather dressings. A 
Shoes, ladies’. A. Hamburger 
Soda sirup and root beer, Sim 


lablets or remedies, headache, 


- sent free. 

pany Patents taken through Munn & Co. 
Tape, stay, Reversible Collar Company special notice, without charge, in the 
Tin plate, Manogue- P idgeon Iron ¢ ompany " ~ ain. o 
looth picks, wooden, C, Forster 523 to 
Velvets, Salts Textile Manuf acturing Cor pany Scientific American 
W ashing compounds, T. H. Tabor ° 
Washing fluid, T. H. Tabor A handsomely illustrated weekly. 
Watches, watchcases. and watch movementa, culation of any scientific journal. 





New York Standard Watch Company 512 year ; four months, $1. 
Wire rope, A. Leschen & Sons Rope Company 5.582 
= Branch Office. (25 F St. 
LABELS ; 
Bellamy’s lron Grasp Cement,” for cement, F. E. 
Bellamy 7.™8 
olonel Davenport.” for cigars, N. P. Petersen.. 7.42 
Derma (1. MeG. A.) Tone,” for a medicine, IL. M. 
Adams 7943 
* Demonets’s Uyster Cocktail Sauce,” fcr a sauce, 
A. Demonet 7,987 
* Ferte’s Ce lery Headache Tablets,” for a tablet, 
EK. P. Fer 7.942 
Genuine Pr alias attee Tea,” for Ceylon tea, Ep- 
pens, Smith & Wiemann Company 7,935 
Hearts-Ease,” for canned sugar vorn, United 
States Prin ting ¢ ‘om pany .. 1.939 


Honey Comb.” for canned 
States Printing Company 
Inkerine Paste,” for a paste 
Laurel Label,” 
ing and Maiting Company. 

* Prize Medal,” for tea, Millik 


wv bottled beer, P. 
Red ( beak spillaria,” 
Chem teal Company., 
va for a furniture 
compound Soszo Supply Cc 


* Stansbury’s Hair Restorer and Dandruff Cure.” 


for a bair restorer, H. Star 
rhree Boys.” for tobateo, 

bacco Company 
Tomatoes,” 

States Printing C ompany. 
W heat Germ,” 


PRIN 


Demo for « 
Jadway's #lixir fo 
Wilson 
* Motoreyele 
Cards,” for playing cards 
Card Company 
Neverbreak,” 


net's 





Indian Leather Company 


A printed copy © 
my patent in the foregoing lb 
issued since 18%) 
li) cents. In ordering piease st 

f the patent desired, and r 
Br mdway. New York 


Canadian patents may nm 
ventors fo 
going list. provided *hey are si 
if eo 





York. 


breaker, W. 8 





TRADE MARKS. 


Alkamine derivatives, Chemuche Fabrik auf Ac- 


eertain named, Ortega & Knapp 


for malt beve 


for a hair tonic 


polishing and 


Finzer Brothers 
for canned tomatoes, U 


* for a food, W. 


onfectionery 
r infants,” 


and Motorette Backs Bicycle 


* for corset clasps, J 
rhe Indian Leather Company,’ 


f the specification 


will be furnished from this office for 


wiy of the inventions 


mplicated the cost will be a little more. 
instructions address Munn & Broad 
Otber foreign patents 














MAR VELOUS 3 
Bausch & Lomb-Zeiss 


STEREO Gineme** | 


Used by the pom Navies ff 
of the world < 


Invaluable for tourists, sports- 
men and every-day use. 


NEW YORK 
For sale by all opticians. 
Microscope catalog on request. 





‘ower of a tele- 
Size of an opera glass. 


An Bayeietts ein 
lady « entieman. Send 
for Hot ome Booklet. 
b Optical Co. 
Rochon 4K. ¥. 
CHICAGO 


















THE CHGARLERISUN ECR, C 


mpanr, 








W.N. Hartshorn. 


iraigia, M. Fraga 


amen Anyone sending a sketch and descri 
- quickly 

& Sons.. - 

mons & Glamemene..! nvention is probably patentable. 


“ tions st v oor 
NeuralgylineCom i rictly confidential. 









CopyricutTs &c. 


ascertain our opinion free whether an 


Oldest agency for securing patents. 


Sold by all newsdealers. 


MUNN & Co0.26: sroscway. New York 


50 YEARS’ 
EXPERIENCE 





Trace Marks 
DESIGNS 






tion may 


Communica- 
Handbook on Patents 


receive 


Largest cir- 
Terms, a 


Washington, D. C. 





PARKER 


“Lucky Curve’’ Fourtain Pen 
MAKES AN IDEAL 


CHRISTMAS 
PRESENT. 


The time for Christmas giving 
is to many a most perplexing 
Season. There is one thing that 
you can present, that you will 
make no mistake in selecting 
It is a genuine 


PARKER 
**Lucky Curve’’ Fountain Pen. 


A m is a constant com- 
panion and a never-ending source 
of pleasure and genuine comfort. 
A cheap or inferior pen will not 
do this, but it will write after a 
fashion—so will a shingle nail. 
The PARKER PEN is not a cheap 
a but good. It is made upon 

mor, 


No. O24 price $3.5 
shown on the left), is 33-50 
linary value, is jointless, beau 
tifully mounted with gold bands 


No. 020, same as above, 
without mountings, $2.50. 


No. 018, small size, $2.00. 
No. 30, price $10.00 


(shown on right) one of the most 
beautiful pens ever made. It is 
indeed a pen of such rare beauty 
that a Queen might well feel proud 
toown. Barrel and cap covered 
With pure 18K. gold of rare and 
tich design. Makes a present 
that would be teoneured for a 
lifetime. 














If your dealer will not supply 
you, do not be incuced to try 
Something NOT so good, but 
order direct, and your nye will 

prompt attention and 
delivered post free. 

We manufacture many styles of 
pens, some higher in price and 
some lower. The numbers men- 
tioned above are special values. 


&2™ Booklet Free. 


The Parker Pen Co., 
24 MILL ST., JANESVILLE, wis. 


The Pipe of the Century. 


THe... “* MALLINCKRODT" PATENT 


NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE ONLY PIPE FIT FORA 
GENTLEMAN’S USE. 


You may ate the exquisite flavor and taste 
of a good smoking tobacco, but you can never have that 
enjoyment with a dirty, foul-smelling pipe, thoroughly 
BA! with b poisonous nicotine Juices, so bitter and 








. This is effectually remedied in 
where the juices are completely ab- 
the mouth, and assuring a cool, 

Money refunded if not satis- 


disguati 
the “ Matfinekrodt ” 
sorbed before reach! 


clean and health e. 
factory. Pi ® to 3D cents each, according to 
size and fi 1899 alone, 


or iltustrated cireular 4 A.” with prices. 
THE HARVEY & WATTS CO., 
275 Canal Street, N.Y. Station E, Philadelphia. 








sweet corn, 


H. Mock 
rages, Toledo Brew- 


United 


en, Tomlinson Com- 
J. Serwaz te 
‘ited Cross 


cleaning 
wmpany 7.6 
7.945 


To 


isbury 
7.81 

nited States 

T. 


stover 


rs. 





J. A. Demunet 
for a medicine, C. W | 
o Playing 
United States Playing 
Del) 
leather } 
«++ 281, 282 


A. Dats 
* for sole 


= | 

| 

and drawing of 
st. OF any patent in print 


ate the name and number 
emit to Munn & Co., #1 


three-panel LEDG 


ow be obtained by the in- 
named in the tore 
mple. at a cost of $40 each. 





For full 
Lo., way, New 
may also be obtained. 


CHRISTMAS NUMBER 


(OF THE 


LEDGER MONTHLY 


35 AUTHORS 20 ARTISTS 


CONTRIBUTE TO THIS NUMBER OF THE 


A greater quantity and more interesti 
of its kind. This number contains: ad 


135 Mllustrations. 

13 Articles on Up-to- 
date Subjects. 

12 Departments of 
Useful Information. 2 Poems. 


FREE SAMPLE COPY ON REQUEST. 
Send $1.00 for 


nck ee 





Great Family Magazine 


reading matter than in any periodical 


6 Pages of Fashions. 


(Including Demorest-Ledger Patterns) 


8 Short Stories. 
2 Serial Stories. 


and secure FREE of all cost the beautiful 
Address 


CALENDAR. 


ROBERT BONNER’S SONS, Publishers, LEDGER BLDG., NEW YORK, 
































a Fog, 


DECEMBER 15, 1900. 


Gioice Holiday Books 


ess 
WUST PUBLISHED. 
The Progress of Invention 
In the Nineteenth a | 


By EDWARD W. BYRN, A.M. 


Large Ox i Pt 
300 Likust rat 
~~ s te Posty 





———wwwwwwwwwwewwaeaeee eee era ae 


orecco, G Top a." Gia 
r THE most important book 
| ever published on invention 
4 and discovery. It is as 
1) able as a novel, being written 
4 = popeies style 
; he book gives a most com- 
prehensive and coberent ac- 
= count of the progress which 
F distinguishes this as the “goid- 
» en age of invention,” result- 
ing in industrial and commer- 
' cial development by et. 
without precedent. 
» logical c lendar of the lead uding 
inventions is one of the 
important features of the 
book, enabling the reader to 
refer at a glance to important 
, inventions and discoveries +4 
any particular year. The boc 
is printed with large type. - 
fine paper, anc is elaborately 
ilrastrated by 300 engravings 
and is attractively bound. 


EXPERIMENTAL SCIENCE. 


By GEORGE M. HOPKINS. 


Tuts is a book full of 
interest and value for 
Teachers, Studentsa, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. ihis splendid 
work gives young and 
old semething worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of the day 
it furnishes sugges- 
tions for hours of in- 
structive recreation 

2th eat tion. Revised and enk 
illus. ant!y bound in ee Brive. by Y EST ost, | 2 
paid, 4 1.00; Half Morocco, § 

THE SCIENTIFIC AMERICAN 


Cyclopedia of Receipts, 
Notes and Queries. 


Edited by ALBERT A. HOPKINS. 
12,500 Receipts. 75 Pages. 
This splendid 
work contains | al 









Scientitic 


American. 
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The New Process Edison Records 


have a tone quality and a volume that place them 
beyond comparison. Ordinary records may perbaps 
suit him who has the Shenseem hb tem, ent; but 
Edison Records ONLY are for the crit one, or for 
the enthusiast. Record Lists Everywhere. 


CENUINE EDISON PHONOCRAPHS, 
Nine Styles, from $10.00 to $100.00. 
The Edison Gem (Improved) is now on sale at al 
dea)ers in taiking machines. The NEW MODEL is 
mounted on a polished hardwood base. The price, 
$10, includes « dustproof carrying case, a separate 
reproducer, and a separate recorder 
£#” Catalogues Everywhere at all Dealers. 


None genuine Trade 
without this a Eni Mark. 


National Phonograph Co., 135 Fifth Ave., New York. 


le tl bl bl bl el tl al ed al al ll al a ed tel 


The Deadly Faucet! 


Frora it comes the germ-laden 
water carrying with it all the ele- 
ments of disease, but if you use 


The Berkefeld Filter 


= yar will be thoroughly purified in 

argesh the cylinders of Infu- 

sorial pial Earth hich retains every atom 

< solid hy Rasy to clean. Yields a 
allon of pure water in 4 minutes. 

BERKEFEL Dd FILTE OS, 20 edar St. St., New York. 


SECTORLESS WIMSHURST M. MACHIN E. 

—This article gives directions for making. 4 illustra- 
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for new catalogue. 


Standard Model 


Latest and best 
steam carriage 
built. Following 
improvements: 
ace bt . without 
> ra large 
boller ond improv. 
engine, non- 
thrust differential, 
automatic air pres 
sure pump. Col, 
water heater 

saving ® per 
ide 


draft and road track width. Two passen, er, $700. Four 
passenger, $1. = Write = description o exnenet ¢ steam 


= 
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carefu 
tion of the most 
sests Recei 


in the Notes and 
spender of os 

sndents as 
bed in the Bor. 
mrrevec AMEKI- 
d the 


t fifty years; 
ge with 


ing represented, 
It is by far the 
most comprehen- 
sive volume of the 
kind ever p 

before the public. 


Price $5 in cloth; $6 mm sheep; $6.50 in half mo- 
FOCco ; itpaid. 


A Complete Electrical Library. 


By Pror. T. O'CONOR SLOANE. 


An inexpensive library _ 
of the best books on ,; 
Electricity. Put up ina 
neat folding box, as 
shown in cut. For the 
student, the amateur, the 
worksbop, the electrical 
engineer, schools and 
colieges. Comprising five 
books, as follows: 
Arithmetic of Electricity 

138 pages, . . . SL@ 
Electric Toy Maki 1”) 

paGee, « « - « i 
How to Become a Suc- 

cessful Electr i isv 

pages, .. . $1.00 
Standard Electrical pe 
tionary, 682 pages, 5 - 
Electricity Simplified, 158 Five volumes, 1,300 
— J ° . . $1.00 and over 450 Utustrations. 
A valuable and indispensable addition to every library. 
Great § ial Offer.—We will send prepaid 
our G five valamnes, handsomely bound in blue ciotb, 
with silver lettering, and inciosed in a neat folding box. 
as shown in the yy at the Special Reduac 
Price of $5.00 for the complete set. The regular 
price of the five volumes is $7. 


M AGIC “ Iiusions and Scientific Diver- 
sions, including Trick Photography. 
This work ap 


Id and —S " by 
old and yor e. an 
Phe mona 











team carriage an elec- 
trie ition oven. Breet tidelivery. BOSTON ii To- 
LE CO. Office and factory AR HARBOR, ME. 


ieee ore on ™M ER R Stationary 
Marine Gasoline En- 

- ~t and Launches, Motor 
agon Engines, Pumping 
Ha Send for Catalog, 

PALMER BROs., - « MIANU J, CONN. 


CIVE THIS PIPE 
AS ACHRISTMAS PRESENT 


Ana she yoctotens will At, delighted. Buy one for 

















‘For it is a beauty 
as ai as a good smoker. 
It comes in an elegant plush 
lined leather case. It is of 
genuine French Briar, wal- 








nut color, bull-dog shape, 
with a 2inch amber 
noms ece and goctis 
postpaid for $1.00 
Send for our new free cat- 
~~ ~ e Scientific American when 
e 


— on wu 
the 
jew York Mail Ordur Store,3 96-398 B'way, New York, 











e 
tractive holiday — 4 of 
the year. The illusions 
are illustrated by the) 
highest class of engrav- | 
ings, and the exposes of | 
the tricks are, in many | 
cases, furnished by the) 
prestidigiteteurs them- 
selves. ae large 
stage illusions, fire-cat- | 
ing, s w or d-swallowing 
ventriloquism, ment tal 
magic, ancient magic, | 
a. curious toys, 

‘8, photograph- | 
fe iting rm the projec. | 
tion of moving p pose | 


graphs are all well 

Scrtbed — ihustrated. 

mak andsume voi- 

ume. it is sessetully 
nted and bound. 





erie a 568 pages. sie Price 
c descri 
ft... iptive circulars of abow books will be mailed 


MUNN & CO., Publishers, 
361 BROAOWAY NEW YORK. 








SBUGHS RDS 


Cnepnesiie, pet ae or ~ giirenset postal saree and up- 
ped enveiopes boueht for cash. 
BUR MFG. CO. 21 Park Row. New York. 


ACETYLENE GAS AND CARBIDE OF 
Calcium.—All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its bable future, 
experiments perfoimed with it. A most valuable series 
of articles, how in complete form the particulars of 
this subject. Details of furnaces for mening. the carbide, 
dt gy Ta panera, = Sm | = 
1004, 1007, 1 1014, 1815. ion 102 
(Ee Me Cee EE 
738 ana 
this 


n't 
RA SE: 5 end eB 





= COMPANIES ORGANIZED 


QUICK SERVICE. Owner? FEES. 
FEDERAL CORPORATION CO., 
Tel. 4380 Boston. 1183 Devonshire St., Boston. 


CUYER’S PATENT 


DESULPHURIZING FURNACE. 


Latest, Cheapest and Best. 
Takes the place of Heap 
or Stall Roasting. 
Saves time and money. 
Write for particulars. 
R, Casilia 514, LIMA, PERO, » 8.4 4. 








HENRY GU 


ZEPHYR MAGNESIA 





PLASTIC COVERING. 


Un wy BER os f b f 
eq mary By of heat for use on all 


uaranteed i “ 
oGaeamyst.cne star, ot tat era, ic 
Magnesia Asbestos Moulded Sectional! Covering, 
- Felted Asbestos Air Cell Sectional Covering, 
Wool Felt Sectional Coverings, 
Asbestos Sonpet. 
Pape. Be and ft FE line of insulat- 


“THE cena FLOOR AND TILE co., 
139 Congress Street, Besten, Muss, 





PERFORATORS 


HE HARRINGTON & 


OF ALL METALS 


tT N\TON &4 
Cit Oo 


KING PERFORATING CO 


. 


















Magneto for Gas or Gasoline Engine Igniters 

No batteries used. Self-lubricating bearings. Dust 
and moisture proof, Brushes self-adjusting Mate 
rial and workmanship the exer. GU AKANTEED 
for ong YEAR. Send for circular and price list, 


GIDDINGS & STEVENS, Rockford, Il. 


i NICKEL 
#3 Electro- Plating 
a8 Apparatus and Material, 
5S THE 

= Hanson & VanWinkle 
56 Co 

mS Newark. N. J. 


1% Liberty St., N. Y¥. 
D& RB. Canal St 
Cc oO. 


cago. 


for 1} 





Send 


WEW OF PIPE OPEN AND OLOSED THE O} OPEN PIPE 


TWO HALVES MAKE 
A WHOLE 














The only clean pipe on earth. Always sweet, pure and clean, free 
from poisonous nicotine, A beautiful Xmas gift. A pipe that a in 
the center, so that every part can be thoroughly cleaned. Th is 

my 





made in two se whech are united together with an Inter? ere 
lock W hen the « is closed it is nbeolutely airtight, and looks like 
the ordinary briar, but by twisting the bow! the interior is exposed ex- 
actly as shown in the cut, The only pipe in the world that never 
amelia, never bites, never tastes bad. Made of the finest 
genuine briar, with curved or straight stew, beantifulls Sutched, 

Send us tifty cents in %, stampa or money order, for a samp! If it 
is not just what you want an — satisfact« ory, your m mey back 

ithout a word Agents w ce, BUFFAL® BRIAR 
PIPE ©oO., 448 Wasa meten iereet, Buffalo, XN ¥. 


S5°2A DAY EASY RK 









FOR ALL WILLING TO WORK 
= Silver, Nickel, Metal 
mg. At nome or traveling, taking 












Tabieware, Bioycles and ai) meta! goods. 

Ne experience. Heavy plate. Moderna 

meth: do plating, manufacture 

° isd outfits, all bat Guaranteed. Only out- 

<< fits complete, all tovls, lathes, materials, 

. vs (ph te., reedy for work. We teach you 

. aie ag te art, furnish secrets and Sree 
Pamphie, anoint ete., F 


RE. ay. EE. 
D. GRAY & 60. F Plating Works, € NOINNATL o 


FRICTION CLUTCHES 


| Simplest and surest. Write for Catalogue. 


EMPIRE MOTOR WOR 
900 Wash Washington Street, Ri dais, N. 


INVENTIONS a 
Accurate Mode! and Tooi Work. Write for Circular. 
PARSELL & WEED, 129-131 West 3ist St., New York. 


| pessesteygy D0 You Raise Chik: ) 


iow much money you makede 
pendsor »w you doit. Qur idtp & 

pok telle al! about Successful 
incubation «nd brooding. Sent for 6c 
io stamps. Pri 4 ) Innguages. 

DesMotnee 
Res TS De 



























It preserves and bardens 





Do You Know That Your Razor Has Teeth 


Its edge is not a straight, but Biegrrases line and the finer 
the teeth the better the razor. 

jure these teeth by invisible corrosion. This is what puts a 
razor out of order, compelling frequent stropping and honing. 


ELECTRO SHAVING LATHER 


is a new and scientific improvement in a shaving outfit. 


makes it cut easier, soothes the skin, is easy to make and 
delightful to use. Send for free folder giving particulars 


F.G. FOWLER & CO., eoamnctanesies Conn., U.S.A. 


rdinary shaving lathers in- 


@ delicate teeth of the razor, 

















O.L.HO 


REGEALED ICE MACHINES 
$3 a Day Sure sterrine | 


here 





absolutely sure; we 
urnish the y: and teach you free, you work in 
—~ locality where you live. Send us your address we will 
lain the burtnaes fully, remember we a aclear profit 
Ser. for at aN ‘s work absolutely sure. Write at snes. e 
UFACTURING €O., Rex 354, Detroit, m 











YPE WHEELS. moose See ran tees ro ee 
Woventtes & crc. joo WWAseau et sr mr ¥. 


Drums Unifo 
yo Supp = rite for catalog, 
illustrations, FREE; it gives in- 

ion for musicians “nd new 
bands. LYON & HEALY, 
85 Adame &t.,. CHICAGO. 


H. C, HINCHCLIFF, 


Models, Dies & Automatic Machinery 


Manufacturer of SPECIAL HARDWARE & yer GOODS 
170 and 172 Centre Street, NEW YORK, 


SENSITIVE LABOR ATORY BALANCE. 
y N. Monroe Hopkins. This “built-up” laboratory 
AR, will weigh up to one pound and will turn with a 
quarter of a postage stamp. be balance can be made 
by any amateur skilled in the use of tools, aud it wil) 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in ScTEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 











Prairle State |acubstor Co., 
Momer Olty, Pa. 








MACHINES, Corliss Engines, Brow, ers’ 
and Bottlers’ Machinery. THE VILTER 
MFG. CO., 388 Clinton Street, Milwaukee, Wis 


MODELS & EXPERIMENTAL WORK. 


nventions developed. Special Mac hinery. 


E. V. BAILLARD, Fox Bidg., Franklin Square, New York, 
HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur’s Use.—The utilization of 110 voit 
electric circuits for small furnace work: By N. Monroe 
Hopkins. This valuabie article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mide by any amateur who is versed in the 
use of tools. This article is contained in SCLENTIFI« 
| AMERICAN SUPPLEMENT, No, 118%. Price li cents 
| For sale by Mur & Co., ™ Broadway, New York City, 
or by any bookseller or newsdealer: 


We Want. 


|} you to know that GLACTER is a substitute for 
| Stained Glass, and costs little. Has been tested 

for many years and awarded Prize Medais at ali Ux- 
| positions. Send & FOU ALLE ilustrated pam phiet. 


s EO. 





| Importing Agent. a] edsewes. New York 


| 

| — 

; O Union MODEL WORKS 
0 


193 CLARK CHICA 





WANT! ANTED —One Second-hand Universal Milling Ma- 
chine of a size corresponding to 1, 1'¢ or 2 Brown & 
Sharp. THE F. BISSELL CO., ToL EDO, OHIO. 


Wanted—The best process for making Formalde hyde. 
Address Formaldehyde, care Scientific American, N 


FOR SALE. Hydraulic Ram, patented in the United 
States, Great Britain and Belgium, and applied for in 
Canada. J. M. KLINE, Beavertown, Suyder Co., Pa. 


FOR SALE UD. S PATENT No. 660,889. 
‘ — Gas Generator. Also 
British and Canadian rights, Principals only. 
Address J, M. COGHLAN, Sayville, N. Y 


FOR SALE —Machine Shop, brass and iron foundry 

* not large, but wellequipped. Present 
owners not active nor conversant with the business. A 
thoroughly capable man who would know what and bow 
 ———— with ome pee can buy this plant 
qn 1% eas 


mas. 
ER ow N Mt Pas e co., Ww etertown, Wis. 


FOR SALE. 
Adjustable bicycle saddie pust. Something new. Grest 
advantage se and practical device. Big demand 
Address BOX 153, Station C, Los Angeles, <al. 





THE 
ee 


ep + 
out-hasah = ao T inc shania 





none; THIS OR YOUR MONEY mace 
Circular ond rice list FREE. 
Oatalogve Naim 


a iNCUBATOR 1B, OOe. 





Ti RISO co Saerte Light and Power Station Equipment, Ind fal i} 

E HARR N NVEYOR 5. 4 Overhead cable om Geel eas Ash Conv eS . Industria) altwage 
Ho nein am She ac i] lok bl) owe 

Standard Sonlen Howe Gas and Gasoline nes. For catalocue and ~~ % addvens the Pa == 


BORDEN & SELLECK CO., - 


48-50 LAKE STREET, CHICAQY, ILL. 


i ee ee 

















Scientific American, 
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BRAINS 


5 AGAR 


“MADE AT KEY WEST-— 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 


CORTEZ CIGAR CO., KEY WEST. 


WALTHAM WATCHES 


The real value of a watch 
depends upon the accuracy of the 
movement and not upon the price of 
the case. The “Riverside” 
Waltham Watch Movement is an 
accurate watch in any case. 






















— [erreurs ‘Hens 


TmonovatkinsrecTiOns) 


! 
















‘* The Perfected American Watch’’, an illastrated book 

















i , of interesting information about watches, will be sent 
y free upon request. 

’ American Waltham Watch Company, 

j STEAM BOILER EXPLOSIONS ' ; Waltham, Mass. 

i J- BDusrce. Seca Tay ype 27 ACE PRESIDENT § 


ASSTSECY) 
ree rest AUDELEEMOR. ATE 


“You Can Depend 
Upon It 





FOR HIM 


Royal Lather Brush 









Winter 


There are no im 

pOrseetions os Resorts kes Shavi 

pn ities | Tourin Never Twista oF Curls 

WINTON 6 Ainay® Seta the Face, 
MOTOR Parties : rear Wide s Open. Spreads the Lather, 
carriace | Seashore © Z ickty sttens the Beard. 


eats the Barber’s Fingers. 
Don’t ask the razor to do it a tt 
ean’t. Fine French bristles; never sned, 
Aluminum ferrules; never tarnish. Guat 
anteed. At your desier’s, or postpaid, 


Tt is ballt of the 
finest materials by 
the highest skilled 





Resorts Six Passenger Vehicle, Price $1,800, 

Our Six Passenger Carriage is the most Powerful 
Machine ever placed on the market in any country. ft 
Climbs all the hills. 





and most expert 


Price $1,200. 


workmen It re- 
oes throngh f 
presents the greatest excellence in all detalis of com fi 4 Salant aut tee tee a cme. ne SOc. Return if ansatisfactory 
ru 2 log de bir . . ipo! 
struction. Catalog describing the new i*| models for | qaunie cylinder ena. Heavy, strong construction. Well Lathered is Half Shaved, 


the asking 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


THR JUGH SPACE 


Gasoline system. Froquestive buyers send for Cata- 
logae. Immediate delivery. No Agents. 


THE HAYNES-APPERSON CO., - KOKOMO, INDIANA. 





C. K. Thompson Mfg. Co., 
Troy, N. Y. 





Closed 





SIGNALING 








without wires An article by W. Preece, desc ribing the | 
new Marconi system of teiegraphing ‘without wires. 
uni rai is -CIENTIFIC AMEKICAN SUPPLEMENT ST 
? tat. P rice W cents. For sale by Munn & “o. and all 
ees BRAKE. 





FITS ANY CYCLE. 400,000 IN USE 
ADDS PLEASURE AND SAFET Y—ALL DEALERS SELL THEM. 
ECLIPSE £0x x 


copied and reproduced on platinum 
paper at much less price than dapli- 
cate will cost your 
© We sell all serts of supplies 
for these whe use cameras, 
Kodaks and otber cameras at lowest | 
prices. Developing done on shortest 
’ 
| 


















» THE | OLD EGY PTLAN ROAT did rr on 
the = SF lle, i it is little.to be com ith the | 
tt Losies Launch of to-day guepalted & by 


which Ay more reliable Gi \ . 
than steam engine, 
and eo simple to oper- 
ate that there is noth- 


ing to it but * * The Turn 
eel.” The cylinder oiler automatically sprays the piston at every stroke. 





notice. Write us 
Diamond. Camera & Supply Co.. 296 B’ way, New York. 


AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. | 


UNDERTAKES:-—The manufacture of Automobiles and Motor 
Cycles. The examinat 


The hot air 


enlist capital 





f Automobile patent. To of a Wh 

aA ; headway Jacket — the Muffier furnishes warm, dry air for 1 
FU RNIf WES :—Specialiets 1 make th were ugh — —_ at the re uncer all conaieions of oe re or moisture. The water properly vaporizing the gasoline 

ee Se a oo tan willing * cylinder head, and exhaust pipe, preventing burned fingers. These are some of the exclusive 

; mpd - > ay Nees | eatures that put the Lozier Motor in a class of its own, and make it infinitely superior 
PURCHASES: rions patents, licenses and inventions | to all others. 

sting torr tors, gears, antomobiles and their parts. | Our 1901 advance Catalogue tells all about 

ran -_ 27 William St... New Veork. it. Write for it, inclosing five 2c. stamps. 


THE LOZIER MOTOR CO., 


26 Water Street, PLATTSBURGH, N. Y. 


JESSOP'S, STEE, 


~ : ’ . ria al Pal nr 7 7 ' 
REVERSING STEAM TURBINE.—PAR- 
son's recently perfected turbine for boats. Dlustrations 
snowing detaiia ontained in SCIENTIFIC AMERICAN 
“UU PPLEMENT, No, 1158. Price 0 centa, by mail, from 


Pied ecaggi -|A USEFUL XMAS CIFT 


CHARTER ENGINE eoviliatrigoen 


plush and satin | »ed case con 
sisting of file, cuticle knife, 
Any Pisce cuticle scissors and 6 emery 
























Sky) avy Any One boards, quality warrantec, at MINERAL PRODUCT OF THE UNITED 
rom Ary Purpose $1.9. Our latest catalogue states in 18%5-1896.—A valuable table, accompanied b 
FU KL—Gasoline, Gas, Distillate of —— and cases statistics. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 1s 
Stationaries, Portables, Engines and , ae ed free of charge Price 10 cents. For r sale by Munn & Co. and all news- 
bumes, Hoisters LEmil Forquignon Mfg. Co.. dealers. Send for 1900 catalogue. 
t# State Your Power Needs 835 Broadway, New York. 








CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


ACETYLENE 


PO VOU KNOW that the most light, teast trouble, 
greatest comfort can be secured by usin fo } burners. 


and SUPPLIES ac Pargain Prices Larg 
™ est Machinery Depot on earth. We buy 
buildings and plants; among 
others we bt the World’s 
Farr, the Omaha Exposition, the 


RDNERDIISTOCK | 


AO SES ThA bs, 


Oae 50M 680 as cece 

































The best burner ic D. M. STEWARD'S WONDER, 
Write, inclosine 2 ce for samp! >, < 
STAT ‘eI [> NE r Ae 0 | Chattanoog “a, Tenn., U.S. A Chicago Post (dice. and olber 
A) ery of all kinds, and sell with 
THERE 1S NOTHING ON THE MARKET EQUAL TO Ore trom a 
PATTERSONTYPE : | pea ePrice Ose 
j ~_ Screws, Machinery and d Novelty Werk to order. etc We wo Ff lets fi tock of General Nae 
= Special attention to Lnventors. i Dy bys a 
PHOTOG RAPHIC PA PE ER THE EAST HAVEN MFG. CO., EAST HAVEN, CONN. ais a ied — 
in reproducing Machinery and Structurai work. | ia: Sn: s, 2 
Develops and Tones with Water with strong contrasts - Pl ANfal 4a R, LATE Ek 4 AL, et Ce 






5 Constantly” buying entire stocks 


in Pore Black and White Send 2 Ay A sample of paper 
- at Sheriffs’ and Rec — - sales. 


and ail chemicals required to make tnished print 
F. H PATTERSON. 


Inventor and Proprietor, Nerristewn, Pa., U.S.A. 






Chemistry of Mannfactaring, 


Testing, Introducing, and Dis- 
Ginn dt tin ten posing of Chemical Processes, 


ASTOR DIAMOND Patents, Formulas, etc. 


aay On ahepuee PETER T. AUSTEN, Gralac 
inguargnteed 14k Geld Standard | 52 BEAVER STREET, NEW YORK. weney. Lice Beal. Gaicane eosin Got Citemee Ee 


Ting, $1.00 each, Positively 
Send slip —_—_—_——— ———————— $$$ 


WARREN’ S PULLEY COVER- 













~ Chicago House Wrecking Co 
» W. 35th & Iron Sts , Chicago, iu. 
Au Varieties at lowest pri Rest Railroad 
*k and Wagon or Stock Scales made, 
Also “on useful artictes, noreding Sates 
a. 




















of peper ge of finger with 
ar) and we wil! forward | 
in box by marl. If you are not 
the rings are good 


_APPLIED WITH 
A BRUSH. 


for $5.0), we will return your 


31.00 on return of the ring Will Give Your Pulleys Leather-like Surfaces—Keep Belts From Slipping— ° 
OUR ny NEW a ae y GIFT Allow Belts to Run Slack—Reduce Coal Bilis — Increase Pemer and Capacity. 
GOVERNMENT wind Sent on Thirty Days’ Trial. 
wt en New York and trom hadieah of We will send a case of Warren's Pull 15 
the BATTL®SHIP int me ing ' mount of steel saved ee me necessary for applying. for 12.00. p= pA ad ma fs pam Great, eae 
Signed) W. ©. Ginsow, Commander U, §, N., in Charge General OU NEED NOT REMIT, if the Cover = not prove as reprerented. 


| 
Gan Metal Watch Chain and | 
nclosing @1.00 and THIS AD 


THE WARREN CO. (Inc.), Mfrs., 16 Jackson Street, Chicago, Il. 





From: (i al we send « beaut 
Chart aor ~ 
VER TIS Lv ted _ Ring | sidibane Sune 


w.F. DOLL L MFG. © oe 175 2 y way, S NewY ork r WE WILL UNDERTAKE TO SELL YOUR PATENTS 


IMPORTANT.—Cut this out. it wil uot appear again. INVENTORS MERCANTILE BUREAU, 320 Broadway, N. Y. 





DECEMBER 15, 1900. 
















The New England Watch Co. 


ARTISTIC SPECIALTIES 
for the Season are shown 
In Our Blue Book for Ladies’ 


In Our Red Book for Men’s 
Watches. 


Either or both sent on application. 
37 Maiden Lane, M49 State Street, 
New York, N. ¥. Chicago, Ul. 
Spreckels Building, San Francisco, Cal. 














“| IGHT OF ASIA” LAMP 


The Smallest Porta- Weight, 534 os. 
ble Electric Light. ins. long. 


Unlike ali other pote 

li hts, the batteries the 

ight of Asia” Lamp de 

pet deteriorate un less 

— a = 8 oo light for short 
his lamp is unex- 

tolled. “ine” “ Light of Asia” 

Lam 


is made th a view to 
beauty, 
a sheil_covered with tine 
postpaid. 









and is mounted in an 
* One Guaranteed. 


ELECTRIC CONTRACT CO. 
61 ELM STREET, NEW YORK. 


y BARGAINS 





ELEC TRIC 
MACHINERY 


>e IGINES.MOT 








Foreign Travel 


88s WELDON, 
a The Moorings,’ Howard, Pa. Pa. 


NOT FOR FARMERS ONLY. 


THE 


Country Gentleman 


The ONLY Agricultural NEWSpaper, 


AND ADMITTEDLY THE 


LEADING AGRICULTURAL JOURNAL 


Or THE WORLD. 

ment written by 5 the highest 
Spt innoetts Sees, im 
ural NEWS with a degree of full- 
mene net Qven attempted by others. 


. INDISPENSABLE TO 
ALL COUNTRY KESIDENTS 


Single Subscriptions, $2. 
Two Subscriptions, $3.50. 
Four Subscriptions, $6. 


INDUCEMENTS TO RAISERS 
OF LARGER CLUBS. 


Four Months’ Trial Trip 50 Cents. 


It will pay anybody interested in apy way in country 
life to send for sample copies. 


LUTHER TUCKER & SON, 
LBANY, N. ¥. Y. 





a 
m5 


SPRCIAL 








REBUILT MACHINERY |} 





Da 
j fro om F. Baswenman, Mfr., 57 eh N.Y. 












MR. BOOKKEEPER, | 


do you know what the Comp- 

is! it costs you nothing 

to find out. it will hel you out 

on that trial balance. It insures 

accuracy. is twice as rapid as the 

best acconntant and reiieves all 
nervous cad mental! strain. 


Write for Pamphiet. 
FELT & TARRLNT MFG CO. 
62-66 Liinors ST.. C:1caco. 








** Nothing on Earth like it.”’ “Best Gun in the World.” 







(That's what sportamen write us.) 

Spencer Repeating Shot Gun 

| The » Original Pump Gun, Six shots in three se 
of the best fo: steel with fine-twist 

ree reduced to $20. From your dealer or 

Military Goods. Catalog. 


meascus steel barrel. 


RESTFUL ‘SLEEP 


In Camp, on the Yacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 





Style #1. Camp Mattress with Pillow attached. Also 
owing Mattress deflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 
2” Send for TMiustrated Catalogue. 
MECHANICAL PABRIC CO., PROVIDENCE, R. L. 














